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LAUNCHING VEHICLE 

The launching veh ic l e  used i n  t h i s  experiment i s  a conventional 

Juno I1 boos te r  w i t h  one exception: a support  c y l i n d e r  has been 

added t o  t h e  f o u r t h  s t age  t o  support  t h e  weight of' t h e  payload. 

The rocket  c o n s i s t s  of a modified Amy J u p i t e r  IFU3M with t h e  

three-s tage  c l u s t e r  mounted i n  a s p i n  tub  assembly i n  t h e  nose. 

The Juno I1 s tands  76-feet high and weighs about 60 tons  i n -  

c luding f u e l .  T h i s  w i l l  be i t s  f i f t h  firing: 

1. December 6, 1958: Pioneer I11 space probe launched t o  

an a l t i t u d e  of 63,000 miles .  

2,  March 3, 1959: Pioneer I V  probe launched i n t o  o r b i t  around 

t h e  sun. 

3, J u l y  16, 1959: Vehicle was destroyed about f i v e  seconds 

a f t e r  launch when i t  t i l t e d  sharply i n  an attempt t o  put  

a heavy composite r a d i a t i o n  s a t e l l i t e  i n t o  e a r t h  o r b i t .  

4. August 14, 1959: A l 2=foo t  i n f l a t a b l e  sphere payload 

f a i l e d  t o  achieve o r b i t  due to premature f u e l  dep le t ion  

i n  boos t e r  and malfunction i n  a t t i t u d e  con t ro l  system f o r  

upper stages. 

Main Stage 

The ABMA-Jupiter I R B M  i s  modified t o  i nc rease  f u e l  capac i ty  by 

extending boos te r  s e c t i o n  and f u e l  tanks  t h r e e  f e e t .  Fuel i s  high 



grade kerosene and the oxidizer is liquid oxygen. 

The outer shell of the booster, made from rolled aluminum alloy 

sheets serves as the wall of the tanks. Bulkheads separate engine, 

fuel, and oxidizer tanks and the instrument compartment at the top 

of the stage. 

The bell-shape thrust chamber is gimballed t o  use the exhaust 

jet to control the rocket's direction. Fuel cools the chamber walls 

before injection into the combustion area. 

The turbine assembly which pumps fuel and liquid oxygen through 

the engine is driven by hot gases generated by combustion of the main 

propellants in a gas generator. 

The Jupiter IRE3M began flight tests in March 1957, 16 months 

after its development program began. It launched full-scale nose 

cones recovered from the Atlantic Ocean on May 18, 1958, and on July 

1'7, 1958, Two monkeys were recovered after a 1500-mile Jupiter 

flight on May 28, 1959, in a NASA bio-medical experiment. 

Upper Stages 

NASA Jet Propulsion Laboratory developed the upper stage 

assembly of this launching vehicle originally for the Jupiter C 

vehicle used for reentry experiments. It was first adapted to the 

Jupiter booster for the Pioneer I11 launch on  December 6, 1958, 
The second stage is a hollow cylinder of 11 scaled-down solid 

fuel Sergeant rockets 42.5 inches long and 6 inches in diameter. A 
triangle of three similar rockets fitted inside the cylinder is the 

third stage. The t h i r d  stage pulls out of i t s  encasement when 
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i t  i g n i t e s .  The f o u r t h  s tage ,  t o  which t h e  payload i s  at tached,  

i s  a single rocket  f i t t e d  i n s i d e  the t h i r d  stage t r i a n g l e .  

During launch and f irst  s t age  f l i g h t ,  the upper stage c l u s t e r  

i s  pro tec ted  by an aerodynamic shroud which i s  r e l eased  by 

explosive b o l t s  and pushed a s ide  by a l a t e r a l  rocket  p r i o r  t o  

upper s t age  i g n i t i o n .  

Guidance 

Guidance f o r  t h e  vehicle ,  the  Del ta  Minimum I n e r t i a l  Guidance 

Scheme, i s  t h e  one used i n  t h e  J u p i t e r  I R B M  and i s  loca ted  i n  t h e  

forward p a r t  of t h e  b o o s t e r .  

After t r a j e c t o r y  information i s  f e d  i n t o  the  r o c k e t ' s  guidance 

computer ( a s  l a t e  a s  20 minutes p r i o r  t o  f i r i n g )  t h e  system thinks 

f o r  i t s e l f .  The only ground-to-booster cont ro l  I s  t he  s a f e t y  

d e s t r u c t  system. 

A platform s t a b i l i z e d  by gyroscopes remains i n  s t a b l e  p o s i t i o n  

during boos te r  f l i g h t  a f t e r  i t  i s  o r i en ted  on t h e  pad toward the 

des i r ed  poin t  of i n j e c t i o n .  Deviations of wind and v e l o c i t y  a r e  

measured by acce le ra t ion  devices,  fed i n t o  t h e  guidance computer, 

and t r a j e c t o r y  changes a r e  automatical ly  made by t h e  s t e e r i n g  

system. 
0 

Steeri .ng i s  by the  gimballed nozzle of the  boos te r  engine and 

v a r i a b l e  t h r u s t  a i r  nozzles.  

F i r i n g  Procedure 

The Juno I1 lifts o f f  i t s  pad v e r t i c a l l y ,  t i l t i n g  i n t o  

t r a j e c t o r y  during burning time of t h e  f irst  s tage .  Af te r  engine 

- . . , . -_ ., . . . - . .. .__. -. - ,.... -" ~ .__ . .-".. .~ - . . , ... . . I ..... - .  I . -. . . - 
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cu t  off, approximately t h r e e  minutes a f t e r  launch, explosive b o l t s  

s epa ra t e  t he  boos te r  which i s  slowed and s t e e r e d  to one s i d e  by 

f o u r  small  r e t r o  rocke ts  t o  prevent i n t e r f e r e n c e  with t h e  upper 

s tages .  

The upper s t ages  encased i n  the aerodynamic shroud coas t s  

f o r  some 7$ minutes before  the nose cone of t h e  shroud i s  removed 

by explosive b o l t s  and pushed a s ide  by a l a t e r a l  rocket .  

The second s t age  i g n i t e s  p u l l i n g  the  upper s t age  and payload 

assembly, spinning a t  600 rpm, c l e a r  of t h e  shroud. The second 

s t a g e  burns f o r  six seconds, followed by a coast ing per iod of two 

seconds. The t h i r d  s t age  then  i g n i t e s  burning f o r  an e f f e c t i v e  

t ime of s i x  seconds, followed by t h e  f o u r t h  s t age  which a l s o  burns 

s ix  seconds and i n j e c t s  the payload. 
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BACKGROUND 

The composite r a d i a t i o n  s a t e l l i t e  contains  sever, experiments 

designed t o  extend knowledge of o u t e r  space, p a r t i c u i a r l y  of 

r a d i a t i o n  a c t i v i t y .  

emphasizes min ia t . u l za t ion  of  cmponents ,  

The s a t e l l i t e  weighs 91.5 p o k d s  and 

The s a t e l l i t e  was designed to gather s c i e n t i f i c  da t a  a s  p a r t  

of t h e  United S t a t e s  cont r ibu t ion  t o  t he  I n t e r n a t i o n a l  GeophysiceL 

Year. It i s  t h e  l a s t  firi-ng of t h e  IGY-planned s e r i e s  o f  space 

experiments. 

The launching of t h e  s a t e l l i t e  i s  under d i r e c t i o n  of" t h e  

National Aeronautics and Space Administration and i s  c a r r i e d  o u t  

by Amy B a l l i s t i c  Miss i le  Agency. 

Planning f o r  t h e  s a t e l l i t e  began i n  March, 1958, when 

r ep resen ta t ives  of t h e  experimenters met a t  Redstone ArsenalS 

Alabama, 

t h e  experiment and determined which experiments could be c a r r i e d  

in t h e  s a t e l l i t e ,  

complexity of equipment involved, how well  they mated for t e l e -  

metering requirements,  and haw much power was required,  

They were b r i e f e d  by ABMA o f f i c i a l s  on t h e  purpose pf 

Basis  of f i n a l  choice of experiments was 

The s a t e l l i t e  was deslgned, f ab r i ca t ed ,  and t e s t e d  by ABMA: 

Dr, Ernst Stuhlinger was t e s t  ob jec t ives  d i r e c t o r  and Joseph 

Boehm, who designed t h e  s a t e l l i t e s  i n  t h e  o r i g i n a l  Explorer seriesp 
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was s a t e l l i t e  p r o j e c t  engineer .  

Following establ ishment  of  NASA, i t  assumed d i r e c t i o n  of t he  

exper:i.n!cn<;s x i t h  Herman E. LaGow appointed p r o j e c t  engineer ,  

T:i.c oL.oiter i s  launched I n  a n o r t h e a s t e r l y  d i r e c t i o n  and the 

ex t r emi t i e s  o f  i t s  o r b i t a l  paths  w i l l  be 50 degrees la t i tud.e ,  

North ar South. 

THE S A T ' i T c I T E  AND ITS EXPERIMENTS, 

Tix. ;11.5 pound s a t e l l i t e  i s  shaped l i k e  two t runca ted  cones 

joined a i  t h e  base. 

There are two t r a n s m i t t e r s  i n  the s a t e l l i t e :  one opera tes  on 

20 megacycles and i s  powered by chemical b a t t e r i e s ;  t h e  o t h e r  

opera tes  on 108 megacycles and de r ives  its power from solar energy, 

Measurements o f  s i x  of the seven experiments w i l l  be t r ansmi t t ed  

by t h e  solar-powered t r a n s m i t t e r .  

An automatic t iming device w i l l  cu t  o f f  t h e  solar t r a n s m i t t e r  

one year. rom t h e  f i r i n g  date ,  thus  r e l e a s i n g  t h e  r a d i o  frequency 

f o r  other purposes i n  accordance w i t h  i n t e r n a t i o n a l  agreements 

1, . Radiat ion Balance 

Tihe experiment i s  conducted by D r ,  Verner E,  Suomi o f  

t he  Univers i ty  of Wisconsin. 

The :-ar:iation balance of the E a r k n  i s  nea r ly  constant  over 

t;ie e.. ,i- ' e  Larth for a per iod of s eve ra l  yea r s ,  However, t h e  E a r t h  

r ece ives  more energy from t h e  sun near  t h e  Equator that  it rad-iates  

into space.  It radiates more energy i n t o  space from t h e  poles  than  
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it, rece ives  f rom 'che sun. Thus energy must be t r a n s f e r r e d  f rom t h e  

lower l a t i t u d e s  'LO t he  h igher  l a t i t u d e s  by means of ocean cu r ren t s  

and t h e  atmosphere. T h i s  t r a n s f e r  w i l l  be s tud ied  by measuring: 

a ,  Direct  r a d i a t i o n  from t h e  sun. 

b ,  The f r a c t i o n  of 'chis r a d i a t i o n  d i f f u s e l y  r e f l e c t e d  

by the  i a r t h ,  clouds and atmosphere. 

c r  The f r a c t i o n  of r a d i a t i o n  which i s  converted i n t o  

hea t  by the  Iiar'ch and u l t ima te ly  i s  re - rad ia ted  back i n t o  space i n  

t h e  f a r  in f ra - red  por t ion  of  the spectrum. 

S ix  sensing elements a r e  designed t o  measure t h e  q u a n t i t i e s :  

Two small hemispheres painted black t o  measure t o t a l  energy a t  a l l  

wavelengths, two hemispheres painted u;hite t o  measure r a d i a t i o n  

i n  t h e  longer  wavelengths while r e f l e c t i n g  shor t  wavelengths; two 

sensing elements which have a spec ia l  coating making them 

absorp t ion-sens i t ive  t o  s h o r t  wave r a d i a t i o n  only.  

ca l l ed  Tabor sensors,  a r e  about one inch i n  diameter,  

and white sensors  measure about one and one-quarter inch i n  

diameter,  The sensors  a r e  loca ted  a t  var ious poin ts  on t h e  sur- 

f ace  of t h e  s a t e l l i t e .  

The l a t t e r ,  

The b lack  

2. Lyman-Alpha X-ray Experiment 

This experiment i s  conducted by D r .  Herbert Friedman of t h e  

Naval Research Laboratory. It will measure ambient sun-produced 

Lyman-Alpha and soft X-rays, 

s i g n i f i c a n t  da t a  on increased a c t i v i t y  due t o  s o l a r  f l a r e s  on t h e  

s u n ' s  surface.  Measurements a r e  sought on s o l a r  u l t r a - v i o l e t  

emissions a t  t he  1216 anstrom u n i t  l i n e .  

It i s  a l so  expected t o  f u r n i s h  

e 
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The r a d i a t i o n  i n t e n s i t y  w i l l  bemeasured by means of a photo 

s e n s i t i v e  ion  chamber c y l i n d r i c a l  i n  shape, th ree-quar te rs  of an 

inch i n  diameter and one and a q u a r t e r  inches long, The chamber i s  

f i t t e d  with a windox made o f  l i t h i u m  f l o u r i d e ,  The chmber  i s  

s e n s i t i v e  t o  r a d i a t i o n  betveen t h e  1040' A and 1340' A. The only 

r a d i a t i o n  o f  no t iceable  i n t e n s i t y  i n  t h i s  band i s  t h e  Lyman-Alpha 

l i n e  of  atomic hydrogen a t  1216' A which i s  t o  be measured. 

The s e n s i t i v i t y  of t he  i o n  chambers and t h e i r  speed of 

0 0 

0 

response a r e  adequate for monitoring the  normal l e v e l  of Lyman- 

Alpha r a d i a t i o n  and t h e  increase  anticipa'Ged f r o m  s o l a r  f l a r e  

a c t i v i t y .  

The X-ray instrument i s  s i m i l a r  i n  s i z e  and shape t o  t h e  

Lyman-Alpha de tec to r .  

beryll ium window, and i s  s e n s i t i v e  t o  r a d i a t i o n  wavelengths from 

It i s  f i l l e d  with argon gas,  has a 

15 t o  3 angstroms, 

A photo c e l l  i s  included t o  determine t h e  aspect of t h e  

s a t e l l i t e  with respec t  t o  t h e  sun.  

Outpu'cs of  t h e  Lyman-Alpha ion  chamber, t h e  X-ray ion  chamber 

and t h e  photo c e l l  a r e  both  f e d  i n t o  t h e  960 cps sub-car r ie r  

o s c i l l a t o r .  

3 0  Heavy Primary Cosmic Ray 

T h i s  experiment was designed by t h e  l a t e  D r ,  Gerhart  

Groetzinger of t he  Research I n s t i t u t e  f o r  Advanced Studies ,  (Mart in  Co.) 

Baltimore,  Md. It employs an i o n  chamber t o  count cosmic rays i n  

t h r e e  c l a s s e s a  The th ree  ranges have l i m i t s  de t emined  by t h e  



- - > -  

a’l;or,iic nwnbeix oi’ specii’ic n’ccrrls: 11. Lhiurti, carbon and f l u o r i n e  

;;hose numbers a r e  2, 6 and 9 r e spec t ive ly ,  

Any par’cicle w i t h  a nimber cc,ual t o  c~r gi.eater than w i l l  

be counted i n  one channzl, equal ’co s r ’  ri;~v?a-Get~ i;hc?,n 6 i n  another  

and equal t o  o r  gi-eacer than the 9 i n  t h e  remaining channel. The 

detection pi?incripJ.e i s  based upon t h e  f a c t  t h a t  a l l  pr imary 

p a r t i c u l e s  t o  be encountered w i l l  be completely ionized nuc le i  having 

r e l - a t i v i s t i c  v e l o c i t i e s  ( g r e a t e r  than 0,s ’cimes t h e  velocity of 

l i g h t  ) . 
The i-onj.La Lion cliamber employed t o  d e t e c t  t h e  p a r t i c l e s  

c o n s i s t s  of‘ a cylinder., c l o s e d  al; b o t h  ends, with a m e t a l l i c  

wire along  he axis i;hich i s  insulated from the  rest of‘ t h e  

cy l inde r ,  The v o l t a g e  maintained beti:een ’chis x i re  and t h e  :/all- 

of‘ t h e  chambei7 i s  sucli t h a t  t he  :.:.il’e c o l l e c t s  a l l  t h e  e l e c t r o i x  

produced LTheneveL- a charged paiici .cle passes through the argon gas.  

The t o t a l  charge reach in:^ t i i b  c e n t r a l  v,#ire i s  propor t iona l  

t o  t h e  t o t a l  .Lonizatio.n gcnciwLe6 by t l iz  p a r t i c l e  and hence 

measures t h e  chai-ge of %he p a r i i c l c .  O u t p u ’ ~  0.; t h e  s c a l e r  c i r c u i t s  

a r e  converted t o  DC vol tages  v:;hich, i n  tu rn ,  a r e  f ed  in’co %he 

960 cycle  o s c i l l a t o r ,  

IC, EIicrometeorite Experiment 

The experiment i s  conducted by Herman E. LaGow of  NASA, It 

\,?ill d e t e c t  micrometeorite impacts i n  the  o rde r  o f  10 m i c r o n  

diameters o s  larger  with a cadmium sulphide evaporated photo con- 

ductor .  The c e l l  i s  covered with an o p t i c a l l y  opaque f i l m .  An 

. .  _. . . . .. . . . _. . . . .  . -  ..I_ ._ . . ... . .. .- . . .  . . . . - . . . . .. 



impact w i l l  produce an opening through which sun l igh t  w i l l  be 

admitted t o  t he  c e l l  through a d i f f u s i o n  sur face  of f r o s t e d  glass, 

Admitted sun l igh t  causes a .d rop  in t h e  output r e s i s t a n c e  

of t h e  de t ec to r .  The te lemeter ing system i s  designed t o  r epor t  

r e s i s t a n c e  v a r i a t i o n s  between 100,000 and 500 ohms, Orien ta t ion  

o f  'che cells v 3 . 1 1  be provided by da ta  co l l ec t ed  from Friedmants 

a s  pe c t -i nd.5 c a t  o r . 
The rnlcrometeori be experiment o r ig ina t ed  with t h e  Naval 

Zesearch Lnboratopy and the  d e t e c t o r  was developed by NRL. Three 

de'cectors, one temperature sensor  and t x o  i n - f l i g h t  c a l i b r a t i o n  

yLesis'coi7s of TOO and 20,000 ohms xi11 be u t i l i z e d .  The s i x  out- 

pu ts  ~ 5 l l  be fed .  i n t o  a sub-car r ie r  

phaso ioCiu1.ate :he t racking  t r a n s m i t t e r  operat ing on 108 mega. 

cyc les ,  The six-channel mult iplexer ,  sub-car r ie r  o s c i l l a t o r  

and a u x i l i a r y  equipment were developed by the  Army B a l l i s t i c  

Nissile Agency. 

o s c i l l a t o r  which w i l l  

5, Cosmic Ray Txperiment 

This  experiment i s  conducted by Dr. James Van Allen o f  t h e  

S t a t e  Universi ty  of  Iowa, whose de t ec to r s  c a r r i e d  i n  t h e  e a r l i e r  

Explorers and the  Pioneer space probes measured t h e  Great 

Radiat ion B e l t  i n  o u t e r  space. 

The cosmic ray  count w i l l  be measured by two tubes.  One o f  

these ,  s imi l a r  t o  t h a t  flown i n  t h e  Explorer I V  s a t e l l i t e ,  has  no 

s p e c i a l  sh i e ld ing  and w i l l  be sca led  2048 t o  1 t o  map t h e  

r a d i a t i o n  b e l t .  The o t h e r  tube has a lead  s h i e l d  approximately 1 mm 
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’chick and w i l l  be s ca l ed  by 1-28 to 1 t o  g ive  t h e  cosmic ray count 

i n  t h e  space a reas  below t h e  b e l t .  The output of bo th  s c a l e r s  w i l l  

’ key a 4-step sub-car , r ier  o s c i l l a t o r  x i t h  a c e n t e r  frequency of 

1300 cps. 

6 Exposed S o l a r  Cel l  Experiment 

‘2h:ls e;:perir;lent Is  conducted by t h e  Army B a l l i s t i c  I4issile 

Agency arid t h e  S lgna l  Corps’ Research and Development Laborator ies  

Dan unprotected s i l i c o n  c e l l  i s  mounted on the equator  of t h e  

sa’Lell-j’Le 

The purpose of t h e  experiment i s  t o  determine the  performance 

of an unprotected solai? c e l l  i n  a space environment. 

l i g h t  11-luminates t h e  c e l l  it develops some 5 v o l t s  across  a 

r e s i s t o r ,  

o s c i l l a t o r  and t h e  vol tage va r i a t ion ,  with time, w i l l  i n d i c a t e  

t h e  e f f e c t  due to erosion.  

When inc iden t  

‘?his vol tage i s  f e d  i n t o  the  960 cps cub-car r ie r  

7 .I Tmpera tu re  Measurements 

I n  prevlous s a t e l l i t e  experiments t he  temperature d a t a  were 

obtained from i n d i r e c t  measurements. These da t a  are not  con- 

s ide red  adequate t o  expla in  t h e  temperature h i s t o r y  of t h e  s a t e l -  

l i t e s  launched t o  da te .  

Several  temperatures,  i n  add i t ion  to those which are p a r t  of 

t h e  LaGoti and Suoml experiments, w i l l  be measured in :  

a ,  A very i s o l a t e d  s k i n  a rea  

b ,  A s o l a r  c e l l  c l u s t e r  

c .  I n  a b a t t e r y  pack 

d, One of  tk Van Allen experiment tubes 

These d a t a  w i l l  be te lemetered w i t h  t h e  Suomi experiment data,  

, ~ .- .- .... . . . ~ ... . . .. . , . , .... ~. ~. . -. _. . . . . . . .... - .... ~ . . - . .  . . . . . . . . 
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P AHTI C I  PANTS 

Agencies and firms t ak ing  p a r t  i n  t h e  experiment a re :  

BOOSTER SYSTEM -- ABMA, Hocketdyne, Chrysler  Corporation, Ford 
Instrument Company 

H I G H  SPEZD CLUSTER - NASA J e t  Propuls ion Laboratory operated by t h e  
C a l i f o r n i a  I n s t i t u t e  of Technology 

PAYLOAD - 
ABMA-Packaging, t e s t i n g  and temperature  measurement 
NASA-Mi crometeori t  e experiment 
STATE UNIVERSITY of IOWA-Radiation experiment 
UNIVERSITY OF WISCONSIN-Heat Balance experiment 
NAVAL RESEARCH LABORATORY-Lyman-alpha, X-ray experiment 
BARTOL RZSEARCII FOUNDATION of F rank l in  I n s t i t u t e ,  and 
RESEARCH INSTITUTE FOR ADVANCED STUDIES of Mart in  Company 

r e spons ib l e  f o r  Heavy Cosmic Ray experiment 
ARMY SIGNAL CORPS-Solar Cel l ,  Power Rings 
BULOVA WATCH COMPANY-Radio t r a n s m i t t e r  t imer  
HOFFMAN ELECTRONICS CORPORATION-Solar c e l l  manufacture 
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SATELLIT E ELECTRONICS 

The electronics systems u s e d ~ $ n (  the $a$eLS$ke, I Launched (byl 

the Army Ballistic Missile Agency for the National Aeronautics and 

Space Administration, were developed by the Ageney. 

The satellite carriers two transmitters. One, operating at 

108 rnegaoycles, transmits over a modified loop type antenna. The 

other, operating at 20 megacycles, transmits over a turnstile type 

antenna. This radiates circularly polarized waves in the direction 

of the satellite's axis  and linearly polarized wave8 perpendicular to 

the axis of the satellite. 

A l l  of the soientific experiment measurements except the 

detection of micrometeorites are fed to the 20 megacycle system. 

The primary telemeter system consists of concerters, a multiplexer, 

four sub-carrier oscillators and a 20 megacycle amplitude modulated 
transmitter. The converters are designed to convert the pulses 

received from the heavy cosmic ray esunters into step variable DC 

voltages. 

These voltages, the voltages from the Lyman-alpha and X-ray 

experiments, and battery and solar cell voltages are fed to the time 

division multiplexer. The output of two sealers in the Van Allen 

experiment directly modulates a &step frequency shift-keyed sub- 

carrier oscillator (1300 oycles). 
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The coded output from the Suomi experiment requires the use of 

two frequency shift keyed sub-carrier oscillators (560 and 730 cycles) 

The composite output of the four sub-carrier oscillators are 

used to amplitude modulate the 20 megacycle transmitter. 

The all-transistor transmitter will feed some 600 milliwatts t o  

the antenna at 20 megacycles, and Sj mflliwatts at both the 60 and 60mc 

harmonics. 

elements which are unreeled i n  the plane of the satellite equator 

from a motor-driven drum located on the satellite's spin axis. 

The antenna is made up of four flexfble quarter wavelength 

The second telemeter system is used to instrument the micromete- 

orite experiment and consists of a six channel multiplexer which 

modulates the 730 cycle voltage controller sub-carrier oscillator. 

This sub-carrier oscillator is used to phase modulate the 108 

megacycle transmitter which feeds 30 milliwatts to the antenna 

located near the end of the satellite where it was attached to the 

fourth stage rocket, 

The 20 megacycle transmitter and its associated experiments 

requirPes some 2.6 watts of continuous power. 
the Signal Corps designed power system, which utilizes silicon s o l a r  

energy converters and nickel cadmium batteries, 

This is supplied by 

Solar cells are located in six clusters of 481 cells each so 

arranged that attitude contlaol fola the satellite is not required, 

They are protected by fused silica glass and the total weight of 

the power supply including mounting hardware, batterfee, and othep 

elements is approximately 22,50 pounds, 

- E N D -  
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M E N  BEHIND THE EXPERIMENTS 

Following are brief biographies of the principal experimenters 

and project engineers in the composite radiation satellite experi- 

ment: 

VEHICLE AND SATELLITE PROJECT ENGINEERS 

JOSEPH BOEHM, satellite project engineer for ABW, has had 

20 years experience in rocketry. A mechanical engineering graduate 

of the Technical University at Dresden, German, he taught five years 

before joining the von Braun Peenemunde group in 1939. He came to 

the United States in 1945 as a member of the von Braun team and I s  

chief of the electromechanical engineering branch of ABM's guidance 

and control laboratory. He designed the satellites f o r  the early 

Explorer series. 

BILL B. GREEVER, ABM's Juno I1 project engineer, is responsible 

for overall coordination on Juno I1 projects of the ten laboratories 

in ABM's Development Operations Division. A native of Bluefield, 

W. Va., he received a degree in mechanical engineering from Virginia 

Polytechnic Institute in 1946. Prior to joining ABM in 1957, he 

was an engineer for the Navy's Bureau of Yards and Docks. 

MPERIMEMTERS 

1. Cosmic Rays 

DR. JAMES A. VAN ALLEN - 44, credited with discovery of the 
radiation belts surrounding the earth. A pioneer in rocket research, 
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directed development of  the Aerobee rocket and the "Rockoon" 

high-altitude rocket balloon experiments. A native of Mt. Pleasant, 

Iowa, he was graduated from Iowa Weslyan College and earned advanced 

degrees at the State University of Iowa, where he is now head of 
the Department of Physics. 

GEORGE H, LUDWIG - 31, Dr. Van Allen's graduate student assis- 

tant. He was responsible for design and assembly of the space radia- 

tion apparatus, and he designed a miniature tape recorder which 

reported the entire geographical coverage of 500 orbits of Explorer 111 

satellite. The recorder weighed but eight ounces. He is a native of 

Tiffin, Iowa and was graduated from the State University of Iowa 

in 1956. He earned his master of science degree there in February. 

WILLIAM WHELPLEX - 20, of Cedar Rapids, is a junior honor student 
dnd Ludwig's assistant. He constructed electronic nests for the 

radiation experiment geiger counters. 

2. Lyman-alpha X-ray 

DR. HERBERT FRIEDMAN - superintendent of the Atmosphere and 
Astrophysics Division at the Naval Research Laboratory, He was 

graduated from Brooklyn College in 1936 and received his doctorate 

from Johns Hopkins University in 1940. He specializes in atmosphere 

research with rockets, particularly in the field of solar-earth 

relationships. 

DR. TALBOT A. CHUBB - 35, is head of the Upper A i r  Physics 

Branch at NRL. He is a native of Pittsburg, Pa., and was graduated 
in 1944 from Princeton University. He was awarded a doctorate at 

the University of North Carolina in 1951. Chubb specializes in 

detection and measurement of ultraviolet radiation. 

. . .  ......... . . . . .  . . . .  . . . . . . . . .  ... . . .  ... .- .... - - . .  . .  
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ROBERT W. KREPLIM - 32, is head of the solar radiation section 

of the Upper Air Physics Branch at NRL. 

he attended Kansas State College and was graduated from Dartmouth 

A native of Cleveland, Ohio, 

College in 1951. He was awarded a master's degree in 1953 under a 

teaching fellowship, and currently attends graduate school at the 

University of Maryland. He specializes in upper atmosphere physics 

and solar flare studies. 

3. Heat Balance 

DR. VERNER E. SUOMI - 44, professor of Meteorology at the 
University of Wisconsin, is a native of Eveleth, Minn.. He attended 

Winona (Minn.) State Teachers College and received his doctorate 

from the University of Chicago in 1943. 

4. Micrometeorite 

HmiMAN E. LA GOW - chief of planetary atmospheres programs for 
NASA, is the space agency's project engineer on this launch. He 

was employed at NRL until last December and was project kader in 

Project Vanguard experiments. He was graduated in 1943 from Baylor 

University and has done graduate work in physics and mathematics 

at The George Washington University and the University of Maryland. 

LUC SECRETAN - a NASA scientist who is La GOW'S assistant in 
the micrometeorite experiment. A native of Switzerland, he was 

graduated from Swiss Engineering College. He became a U. S. citizen 

in 1937 and has specialized in satellite environmental instrumenta- 

tion since 1957 when he joined the Project Vanguard group. 
5. Cosmic Rays 

DR. GERHART K. GROETZINGER - developed the experiment which is 
now being carried on by Drs. M. A. Pomerantz and Philip Schwed. 
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Before h i s  death i n  March, D r .  Groetzinger a t t a i n e d  prominence i n  

,he f i e l d s  of nuclear ,  cosmic r a y  and s o l i d  s t a t e  physics .  He 

was as soc ia t ed  w i t h  seve ra l  u n i v e r s i t i e s  and NASA before he 

jo ined  the  Mar t in  Company's REsearch I n s t i t u t e  for Advanced S tud ie s  

(RIAS) . 
DR. MARTIN A .  POMERANTZ - 42, i s  d i r e c t o r - e l e c t  of t h e  B a r t o l  

Research Foundation. A na t ive  of  New Y o r K  Ci ty ,  he s tud ied  a t  

Syracuse Universi ty ,  t h e  Univers i ty  of  Pennsylvania and  Temple 

Universi ty ,  and he has been engaged i n  cosmic ray ,  s o l i d  s t a t e  

phys ics  and elementary p a r t i c l e  research .  He was t h e  f irst  s c i e n t i s t  

t o  study heavy nuc le i  components of cosmic rays by means of a n  

i o n i z a t i o n  chamber l i k e  t h e  one i n  t h i s  payload. 

DR. PHILIP SCHWED - 36, of R I A S ,  was born i n  Somerville,  New 

Jersey, and received h i s  doc to ra t e  from t h e  Univers i ty  of Cincinnat i  

i n  1949. 
s t a t e  and elementary p a r t i c l e  f i e l d s ,  he began h i s  a s s o c i a t i o n  

Pr imar i ly  a t h e o r e t i c a l  p h y s i c i s t  working i n  t h e  s o l i d  

w i t h  D r .  Groetzinger when both  were employed a t  N A S A ' s  Lewis Research 

Center i n  Cleveland. 

6 .  So la r  Cells 

GEORGE HUNRATH - 49, who designed t h e  e l e c t r i c a l  system for 

t h e  g i a n t  s o l a r  r i n g s  t ha t  power t h e  new U. S. s a t e l l i t e ,  has been 

engaged i n  t he  energy conversion f i e l d  f o r  more than  18 years  and 

holds  a number of  major pa t en t s  i n  t h e  f i e l d .  He  i s  one of t h e  

n a t i o n ' s  foremost expe r t s  i n  a p p l i c a t i o n  o f  s o l a r  b a t t e r i e s  t o  space 

veh ic l e s .  A s  supervisory genera l  engineer,  he guided t h e  development 

o f  t h e  s o l a r  c e l l  power supp l i e s  t h e  U. S. has put i n t o  space.  

Born and educated i n  New York City,  he l i v e s  i n  ShreWSbUry, N .  J. ,  

and  has been w i t h  t h e  U.  S .  A r m y  S i g n a l  Research and Development 

Laboratory,  F o r t  Monmouth, s ince  1941. 
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ANDREW HERCHAKOWSKI - 37, A r m y  Signal  

engineer  who designed t h e  huge s o l a r  r i ngs  

Corps mechanical 

tha t  provide a l l  t h e  

e l e c t r i c a l  power f o r  t he  new U. S. s a t e l l i t e ,  has been one of  t h e  

c o u n t r y ' s  p i o n e e r s  i n  s o l a r  b a t t e r i e s  for space. He designed the 

s o l a r  power packages the  f r e e  world put i n t o  space, inc luding  a n  

experimental  system f i r e d  a l o f t  on a n  Aerobee-hi rocket  i n  1957, 

and the s o l a r  windows i n  t he  Vanguard I s a t e l l i t e  launched i n  1958. 
These Vanguard b a t t e r i e s  are s t i l l  providing f u l l  power a f t e r  more 

t h a n  a year i n  o r b i t .  Herchakowski received h i s  eng inee r ing  degree 

from t h e  Cathol ic  Univers i ty  o f  America, Washington, D.  C .  

- END - 
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SATELLITE TRACKING 

More than 20 stations around the world have a p r t  in t r w k i n g  

the composite radiation satellite and recording scientific informa- 

tion relayed by the satellite which will be made available to the 

66 nationa of IGY.  

In addition, hundreds of  radio ''ham" operators will be able 

to tune in on at least one of the two main radio bands the satellite 

is using -- 20 megacycles, 
One transmitter operating at 20 megacycles -- powered by solar 

cells and expected t o  operate at W t  a year -- is broadcasting a 
wavering signal. Recorded and analyzed, this signal provides data 

on all satellite experiments butthe micrometeorite study. 

Another transmitter, operating on chemical batteries which 

ahould run two months or more, is sending a continuous tracking 
signal and micrometeorite data on 108 megacycles. 

Stations involved in this phase of tracking and data acqufsf- 

tfon are NASA minitrack stations at Blossom Point, Md.; San Dfego, 

Calif.; Santiago, Chile; Esselen Park,, South Africa and Woomera, 

Australia, all of which are equipped to receive both 108 and 20 

megacycles, and Quito, Ecuador; Lim, Peru and Antafagasta, Chile, 

which are monitoring the satellite on 108 megacycles, Also, by 

special arrangement, a Wavy installation in Hawaii and the University 

of Heidelburg, Germany will record 20-megacycle information, 



r 
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Another experiment i s  concerned w i t h  the  paths r ad io  waves 

take when they  bounce o f f  t h e  ionosphere.  High-powered r e c e i v e r s  

a t  National Bureau of Standards Laboratory, Boulder, Colo., Stanforxl 

Universi ty ,  Univers i ty  of  I l l i n o i s  and Penn S t a t e  Univers i ty  a l s o  

w i l l  monitor t h e  20-megacycle band t o  learn more about r a d i o  

wave propagation. 

I n i t i a l  t r ack ing  of the sat e l  li t e i s  done by U. S .  Army 

microlock s t a t i o n s .  T h i s  c r i t i c a l  t r ack ing  phase of a s a t e l l i t e  

launching determines the po in t  where t h e  payload i s  i n j e c t e d  i n t o  

o r b i t .  

Microlock s t a t i o n s  measure the p o s i t i o n  of a veh ic l e  i n  

space by the Doppler e f f e c t  -- t h e  change i n  tone  of the 108 
- 

megacycle t r ack ing  s igna l  as the s a t e l l i t e  speeds away. I n  

add i t ion ,  high-powered radars a t  Cape Canaveral, "watch" the vehic le  

i n  the e a r l y  f l i g h t  state.  

Microlock s t a t i o n s  used i n  t h i s  experiment are a t  Aberdeen 

P r o v l : . : ~  Ground, Md., Cape Canaveral, Huntsvi l le ,  A l a . ,  a11 

operated by ABM; Cape Hatteras, N. C . ,  Bermuda, F o r t  Monmouth, No J o  

and Van Buren, Maine, a l l  operated by t h e  Army Signal  Corps. 

Measurements received by these s t a t i o n s  move by t e l e t y p e  t o  t h e  

ABMA Evaluation Center  a t  Huntsv i l le  and  i n t o  an  e l e c t r o n i c  com- 

p u t e r ,  T h i s  g ives technic ians  enough information t o  be able t o  

p r e d i c t  t h e  s a t e l l i t e ' s  actual o r b i t a l  pa th  -- i n t e l l i g e n c e  which 

i s  t h e n  flashed t o  t r ack ing  s t a t i o n s  so  they know where and  when 

t o  expect t h e  s a t e l l i t e .  

- END - 
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October 1 was the  f i r s t  -- - I__--. anniversary  of t h e  National Aeronautics 

and Space Administration. 

Attached, as background information on NASA's f i r s t  year, i s  

a b r i e f  n a r r a t i v e  of t he  h igh l igh t s  of t h e  endeavors of  ou r  f i r s t  

y e a r .  
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NATION4 AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25, D. C. 
i L 

The National Aeronautics and Space A d m i n i s t r a t i o n  i s  one 

y e a r  old today. 

During the  f i r s t  12 months, t h e  NASA programs included t h e  

launch of t h r e e  probes deep i n t o  space and the f i r i n g  of t h r e e  

s a t e l l i t e s  i n t o  Earth o r b i t s .  Each of t h e  instrumented devices  

has t ransmi t ted  va luable  new information. 

Among important developments during t h e  per iod w a s  o rganiza t ion  

of  Project.-Mercury, _- _- - - a program of h ighes t  p r i o r i t y  aimed a t  f i r i n g  

a manned capsule  i n t o  an  Earth o r b i t  t o  s tudy human reac t ions  t o  

t h e  space environment, 

i n i t i a t e d  i n  cooperation w i t h  t h e  Department of Defense t o  provide 

a family of new rocket  engines w i t h  h igher  t h r u s t  and r e l i a b i l i t y ,  

much l a r g e r  payloads,  and g r e a t e r  range than  rockets  now have. 

Development c o n t r a c t s  were l e t  f o r  f i v e  advanced boos te r  systems. 

A National Space Vehicle Program w a s  

The Space Vehicle Program i s  being c a r r i e d  on i n  c l o s e  coopera- 

t i o n  w i t h  t h e  Defense Department. To date,  every one of t h e  probes 

and s a t e l l i t e s  tha t  NASA has launched has  been propel led  by rocke t s  

developed by t h e  m i l i t a r y  s e r v i c e s .  

boos te r  development, i t  i s  expected tha t  f u t u r e  rocket  systems f o r  

which NASA now has r e s p o n s i b i l i t y  w i l l  prove va luable  f o r  m i l i t a r y  

space missions.  

I n  cont inuing pa r tne r sh ip  i n  

I n  aeronaut ics ,  NASA has continued a v a r i e t y  of  r e sea rch  pro- 

j e c t s  i n  advanced a i r c r a f t  and t h e i r  problems. Chief among t h e s e  

has been a s e r i e s  of prel iminary f l i g h t s  w i t h  t h e  X-15 research  
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airplane developed in partnership with the Air Force and the Navy. 

The X-15 will be flown by a pilot to the outer fringes of the Earth's 

atmosphere at speeds over 4,000 miles an hour. 

One of NASA's chief accomplishments in its first year was the 

progress made toward integrating the civilian-oriented portion of 

the national space program. Scientific and engineering skills and 

facilities that had been scattered among several Government agencies 

and private organizations were drawn together under the aegis of 

NASA. 

Under terms of the National Aeronautics and Space Act of 1958 

the President appointed T. Keith Glennan -- president-on-leave of 
Case Institute of Technology in Cleveland -- Administrator of the 
agency and Dr. Hugh L. Dryden as Deputy Administrator. Richard E. 

Horner is Associate Administrator. _ _  
The primary purpose of NASA is to develop and manage a national 

program of aeronautics and space research to acquire and apply know- 

ledge "for the benefit of all mankind." 

NASA began operating officially on Wednesday, October 1, 1958. 

It took over the functions and obligations of the 43-year-old 

National Advisory Committee for Aeronautics, along with NACA's 

staff of 7,966 scientists, engineers, technicians, and administra- 
tive employes, its Washington, D. C. headquarters and five labora- 

tories and field stations. 

On NASA's first day of operation, the President transferred t o  

the agency by Executive Order the following Department of Defense 

projects : 

1) From the Navy, Project Vanguard with 183 scientists and 

- . . . . - . . .I___" . -  . . . - .. I_ - .- , . -. . . . . __ 
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t echno log i s t s  of t h e  Naval Research Laboratory.  

2 )  From the  A i r  Force and t h e  Advanced Research P r o j e c t s  

Agency of the Department of Defense: f i v e  space probes, 

t h r e e  s a t e l l i t e  p r o j e c t s ,  and seve ra l  engine research  

programs, including development of nuc lear  engines,  

f l u o r i n e  engines,  and a 1.5 mill ion-pound-thrust ,  

single-chamber rocket  engine.  

A l a t e r  Executive Order (December 3, 1958) t r a n s f e r r e d  t o  

NASA from t h e  A r m y  t h e  J e t  Propulsion Laboratory ( J P L ) ,  Los Angeles, 

Ca l i fo rn ia ,  operated under con t r ac t  by the  Ca l i fo rn ia  I n s t i t u t e  

of Technology, w i t h  a staff  of about 1,500. 

On t h e  same date,  NASA entered an agreement wi th  t h e  Department - 
of t h e  Army whereby t h e  Amy B a l l i s t i c s  Missiles Agency (ABMA)  i n  

Huntsvi l le ,  Alabama, c a r r i e s  out assignments f o r  NASA. 

Early i n  1959 cons t ruc t ion  was begun on a new NASA research  

and development c e n t e r  a t  Greenbelt ,  Maryland, near  Washington. 

Authorized by Congress and named f o r  t h e  l a t e  Dr. Robert H. Goddard, 

American rocket ry  pioneer ,  t h e  $14 m i l l i o n  Goddard Space F l i g h t  

Center w i l l  be ready for occupancy i n  mid-1960. 

* * * * * 
NASA Earth s a t e l l i t e s  that  t o  d a t e  have achieved s u b s t a n t i a l  

success on t h e i r  designed missions are: 

Vanguard 11, meteorological "Cloud Cover S a t e l l i t e ,  I' launched 

February 17, 1959. The 20.74-pound sphere contained pho toce l l s  t o  

produce crude images of t h e  Ear th  s cloud formations,  Although the  

payload developed a wobble t h a t  scrambled t h e  t r a n s m i t t e r  images, 

i t s  data a r e  now being reduced. Vanguard I1 proved 

of' t h e  weather s a t e l l i t e  concept.  

t h e  f e a s i b i l i t y  
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Explorer VI, a combination meteorological and scientific satel- 
l i t e ,  launched August 7, 1959. Sometimes c a l l e d  the  "Padd le -  

wheel S a t e l l i t e " ,  i t  has f o u r  paddle-shaped vanes, studded w i t h  solar 

c e l l s  to charge its ba t t e r i e s .  The 142-pou~d sphere i s  equipped 

w i t h  a pho toce l l  to scan t h e  Earth and 14 o t h e r  experiments. P r e -  

l iminary  examination of data so  f a r  t r ansmi t t ed  by Explorer  V I  i n d i -  

c a t e s  t ha t  t h e  Van Allen Radiat ion B e l t  surrounding the  Ear th  c o n s i s t s  

of many l a y e r s  i n s t e a d  of the  two bands discovered by the  s impler  

ins t rumenta t ion  of e a r l i e r  s a t e l l i t e s  and probes.  From Explorer  V I  

w a s  t r ansmi t t ed  a crude p i c t u r e  of t h e  E a r t h ' s  su r f ace  and cloud 

cover  from a d i s t a n c e  of 19,500 miles  -- t h e  f i r s t  photograph taken 

from such a great  d i s t a n c e  above t h e  Ea r th .  

Vanguard 111, s c i e n t i f i c  s a t e l l i t e  -- l a s t  of t h e  Vanguard s e r i e s  

launched September 18. The 50-pound payload contained instruments  t o  

measure the  E , - r th ' s  magnetic f i e l d  and X-ray emissions from t h e  Sun. 

NASA probes t h a t  achieved some degree of success  dur ing  t h e  

p a s t  y e a r  were: 

Pioneer  I, f i r s t  s c i e n t i f i c  space probe, launched October 11, 

1958. Although f a l l i n g  s h o r t  of i t s  l u n a r  ob jec t ive ,  t h e  probe 

t r a v e l e d  about 70,000 miles  before  r e t u r n i n g  to t h e  Ea r th .  Pioneer  I 

scored a number of f i r s t s ,  inc luding  f i r s t  determinat ion of the  r ad ia l  

ex ten t  of t h e  Great Radiat ion Belt; f i r s t  observa t ion  of t he  o s c i l l a -  

t i o n s  of t h e  E a r t h ' s  magnetic f i e l d  and of t h e  i n t e r p l a n e t a r y  magnetic 

f i e l d ;  and f i r s t  measurements of t h e  d e n s i t y  of micrometeori tes  i n  

space.  

Pioneer  111, s c i e n t i f i c  space probe, launched December 6, 1958. 

T h i s  probe, aimed a t  t h e  Moon, f a i l e d  i t s  primary o b j e c t i v e  but  
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t r a v e l e d  63,580 m i l e s  from Ear th  and discovered t h a t  t h e  Van Allen 

Radiat ion B e l t  was comprised of a t  l e a s t  two bands. 

Pioneer  IV,  s c i e n t i f i c  space probe, launched March 3, 1959, 
achieved an Earth-Moon t r a j e c t o r y .  Passing w i t h i n  37,000 m i l e s  

of t h e  Moon, t h e  probe went i n t o  permanent o r b i t  around the  Sun. 

Pioneer  IV, which was t racked some 407,000 miles,  provided NASA 

s c i e n t i s t s  w i t h  an advanced t r ack ing  e x e r c i s e  and t r ansmi t t ed  

e x c e l l e n t  r a d i a t i o n  data. 

On May 28, 1959, an American-born rhesus monkey named Able and 

a s q u i r r e l  monkey named Baker were l o f t e d  300 miles i n t o  space on a 

1500-mile journey i n  t h e  nose cone of a J u p i t e r  I F B M .  Both monkeys 

were recovered a l i v e  al though Able died a f t e r  t h e  journey dur ing  an 

opera t ion  t o  remove an e l e c t r o d e  from under her  sk in .  Baker, who 

i s  t h r i v i n g ,  i s  being s tud ied  by s c i e n t i s t s  for e f f e c t s  of space 

f l i g h t  on pr imates .  

* * * * 3c 

P r o j e c t  Mercury, t h e  n a t i o n ' s  manned space f l i g h t  program, 

was i n i t i a t e d  on October 5, 1958. P r o j e c t  Mercury has two ob jec t ives :  

1) t h e  s tudy of human c a p a b i l i t i e s  i n  t h e  space environment; 2 )  the  

s tudy of system requirements necessary t o  s u s t a i n  t h e  launch, f l i g h t ,  

and success fu l  r e e n t r y  from o r b i t a l  speeds.  

I n  Apri l ,  seven Mercury a s t r o n a u t s  were s e l e c t e d  from among 

hundreds of mi l i t a ry  t e s t  p i l o t s .  The a s t r o n a u t s  have been under- 

going r igorous  t r a i n i n g  s i n c e  tha t  t i m e .  

NASA's Space Task Group a t  Langley Research Center d i r e c t s  the  

p r o j e c t  . 

. I  , .. I . .  - I  . ..- _. . I .... - . . .  -. .. .-.. ..i. . .  . . 
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On September 9, 1959, a model of t h e  Mercury capsule,  mounted 

on an Atlas missile, was successfully fired from the Atlantic Missile 

Range. The capsule was recovered in the South Atlantic after sur- 

viving reentry temperatures of more than 10,000 degrees Fahrenheit. 

Although a failure of the Atlas rocket stages to separate caused 

the capsule to fall short of its programmed flight distance, the 

resulting steeper reentry angle gave the capsule an even more 

rigorous heat test than planned. The experiment was termed a success 

with the fulfillment of its primary research objectives. 

Supporting unmanned and manned space missions of the future, 

NASA's part of the National Space Vehicle Program consists of a 

series of spaceflight vehicles: Delta, Scout, Vega, Centaur, and 

Nova. 

ing a more complex mission than its predecessors. The program is a 

studied attempt to get maximum capability with minimum development 

work. Each vehicle will be used in numerous tests to achieve high 

reliability and, in most instances, will make use of previously 

flight-tested engines and vehicles. 

Each is capable of carrying a larger payload and of perform- 

NASA personnel on October 1, 1559 totalled 9,347. 

NASA's budget for fiscal year l g 6 C t o t a l s  

$500,575,000, including a 1959 supplemental appropriation of 

$38.5 million. 
and development, $91.4 million f o r  salaries and expenses and $73.8 

million f o r  construction and equipment. The bulk of the research 

and equipment money goes directly into private industry and univer- 

sity research contracts. 

The current budget includes $335 million 1'or research 

Plant investment of NASA is estimated at approximately more 

Included are five facilities which pioneered than $400,000,000. 
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in aeronautical and space research under the National Advisory 

Committee for Aeronautics: 

Ames Research Center, Mof'fett Field, Calif. 
NASA Flight Research Center, Edwards, Calif. 
Langley Research Center, Hampton, Virginia 
Lewis Research Center, Cleveland, Ohio 
Wallops Station, Wallops Island, Virginia 

Personnel of a sixth facility, Goddard Space Flight Center, 

is temporarily housed at various Washington installations while its 

buildings are under construction at Greenbelt, Md. 

Laboratory, Pasadena, California, operates under contract for NASA,  

Jet Propulsion 

... . .... . . . . ," . . . . . . . . . . . .  . . .  . .  I - -, __ - .  -.* 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25, 0 .  C. 

Release No. 59-232 

Ext.  7611 
EX 3-3260 

NUCLEAR ROCKET STUDY PLANNED 

FOR RELEASE: 
Friday, 1:OO p.m. 
October 2, 1959 

The National Aeronautics and Space Administration today 

announced it will negotiate with Lockheed Aircraft Corp., Georgia 

Division, on a contract to provide basic engineering data in a 
continuing feasibility investigation of a nuclear rocket system. 

The combined conditions of radiation and extremely low tem- 

peratures (around -425 degrees F.) would be encountered in several 

components of a nuclear rocket using liquid hydrogen as a pro- 

pellant. 

Lockheed was one of seven companies which submitted proposals 

The agency will now negotiate with Lockheed on the basis to NASA.  

of its bid for work expected to take more than three years and 

cost in excess of $1 million. 

In this project, the contractor would determine the behavior 

of possible nuclear rocket materials at very low temperatures 

while undergoing reactor radiation exposure. 

The main part of the study would be run at NASA's Plum Brook 

Reactor Facility near Sandusky, Ohio. Lockheed proposes to do 

certain preliminary test work at its Marietta, Ga., plant. 
The contractor would be responsible for designing, installing 

and operating the test at Plum Brook where a 60-megawatt nuclear 

test reactor has been installed by NASA. 



" - .  - 
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Rocket s c i e n t i s t s  say the  nuc lear  rocket  concept offers  

promise of powering l a r g e r  payloads over g r e a t e r  d i s t ances  than 

chemical rocke t s  -- both l i q u i d  and s o l i d  -- now planned. 

NASA o f f i c i a l s  emphasized that  t h e  con t r ac t  under considera- 

t i o n  w i l l  be a basic  research  type rather than  a developmental 

c o n t r a c t .  "It i s  simply one s t e p  toward t r y i n g  t o  f i n d  out i f  

a nuc lear  rocket  system i s  a c t u a l l y  f e a s i b l e .  

j u s t  d o n ' t  know," said one NASA engineer .  

A t  t h i s  po in t ,  w e  

- END - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25. D. C. 

Release No, 59-235 FOR RELEASE: 
EX, 3-3260 After  Launch 
Ext, 6325 ,P). ,,'- -5 4 

NASA CONDUCTS LI!ITLE JOE TEST LAUNCH 

The National Aeronautics and Space Administration today 

launched the  f i r s t  i n  a s e r i e s  of L i t t l e  J o e  boos te rs  i n  t he  

Pro jec t  Mercury development program, 

Today's f i r i n g ,  he ld  atL i < ; t , , , / J /  from t h e  Wallops S t a t i o n  

launching s i t e ,  was an o p e r a t i s n a l  t es t  of t h e  boos te r  & 

launching,systems, On t o p  of t he  L i t t l e  Joe boosterp was a 

b o i l e r p l a t e  capsule model wi th  an i n e r t  escape rocket  system, 

Nei ther  t h e  capsule nor  the escape system was instrumented 

1 ., 
,% b.4- ' L 2 d  (- 4 L.< 

f o r  t h f s  f irst  launch, 

I n  subsequent L f t t l e  Joe f l i g h t s ,  t o  be held i n  the f a l l  

and win ter  months, the  boos te r  w i l l  c a r ry  heavily-instrumented 

t e s t  capsules to varying a l t i t u d e s  and ranges,  Data from 

t h e s e  l a t e r  f l i g h t s  wf14 provide information on performance of 

t he  escape tower, capsule design concepts and opera t ion  of 

recovery parachutes ,  

The L i t t l e  Joe propuls ion system c o n s i s t s  of e i g h t  

so l id - fue l  motors , There a r e  f o u r  l a r g e r  motors, c a l l e d  

Pollux, and f o u r  Recrv i t s ,  The clustered rocket package pro- 

vides  a takeoff  thrust: ~f about a q u a r t e r  of a m i l l i o n  pounds, 

Takeoff wejght o f  the 55-foot  f i n - s t a b i l i z e d  boos ter  i s  about 

W tons.  



* -  
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The Wallops S t a t i o n  f i r i n g  team was headed by John C. 

Palmer, chief  of the F l igh t  T e s t  Division. The boos t e r  was 

assembled on - s i t e  by engineers  of N A S A ' s  Langley Research 

Center, which i s  conducting t h e  L i t t l e  Joe program f o r  t h e  

Space Task Group a s  p a r t  of i t s  support  f o r  the Mercury p r o j e c t .  

Carl A. Sandahl i s  t echn ica l  coordinator  f o r  Langley support  

a c t i v i t i e s  i n  Pro jec t  Mercury, and Roland D. English i s  L i t t l e  

Joe p r o j e c t  engineer.  

NASA's Space Task Group has o v e r a l l  r e s p o n s i b i l i t y  f o r  

P ro jec t  Mercury and i s  headquartered a t  the  Langley Research - 

Center.  Representing t h e  group as s e n i o r  t es t  engineer  i n  L i t t l e  

Joe opera t ions  i s  W i 1 1 i a m  D. Bland. 

INDUSTRIAL PARTICIPATION 

Both Pol lux and Recrui t  rocke ts  a r e  products of t h e  

Thiokol Chemical Corporation, and were suppl ied by NASA by t h e  

Army Rocket and Guided Miss i le  Agency, Huntsvi l le ,  Alabama. 

The aluminum a l l o y  airframe was b u i l t  by North American 

Aviation Mfssile Division, Downeyg Cal i forn ia .  This  firm a l s o  

i s  con t r ac to r  f o r  t h e  launcher and f o r  some ground handling 

equipment. 
* 

- END - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Release No, 59-234 

Ext. 6325 
EX. 3-3260 

FOR RELEASE: 
Thursday, A M ' s  
October 8, 1959 

PIONEER IV WACHES FIRST APHELION 

The Unite5 S t a t e s  space prabe, Pigzeer  I V ,  laxnched from 

t h e  At l an t i c  Missi le  Range a t  12:10:56 a.m, EST l a s t  March 3, 

today reaches i t s  f a r t h e s t  point  f rom the  sun i n  i t s  cease less  

swing around t h a t  body i n  t he  s o l a r  system. 

S c i e n t i s t s  a t  $7-e Salif 'crllia Institute of  Technology J e t  

Propulsion LaboratDry, a research  f a c i l i t y  of t h e  National 

Aeronautics and Space Administration, s a i d  Pioneer IV's aphelion, 

f a r t h e s t  point  from t h e  sun Occurs a t  8 p.m, EST October 8. 

They est imated +,he d i s t ance  fron t h e  sun a t  aphelion a t  

lO~,g~l,QOO miles .  

J P L  joined w i t h  t h e  Amy BaLlis t2c Miss i le  Agency l a s t  March 

to f i r e  Pioneer IV, t 3 e  f irst  successfu l  U.  S.  space probe, f o r  

NASA. 

The chemical b a t t e r i e s  which pcwered the  t r a n s m i t t e r s  i n  t h e  

13.4-pound gold plated. cone shaped payload went dead 82 hours 

and f o u r  minutes a f t e r  launch, a t  which t ime t h e  t r a n s m i t t e r s  

ceased opera t ing ,  

A t  t h a t  time, JPL's Goldstone t r ack ing  s t a t i o n  -- an 85-foot 

diameter antenna i n  the Cal i forn ia  d e s e r t  -- lost t h e  s i g n a l  

when Pioneer I V  was 407,080 miles  from t h e  e a r t h  and well beyond 

_ .  ... _ "  . . . .  "._. , 
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the moon. The d i s t ance  represents  a new t r ack ing  record.  

Although s i g n a l s  from Pioneer I V  ceased a t  t h a t  time, 

s c i e n t i s t s  a t  JPL pointed out  t h a t  i t s  speed -- i n  excess of 

e a r t h  escape v e l o c i t y  -- and t r a j e c t o r y  meant t h a t  i t  had t o  

a c t  i n  accordance w i t h  immutable laws of physics and e n t e r  a 

p rec i se  path around t h e  sun. 

Here a r e  t h e  f i g u r e s ,  r e f ined  over  e a r l i e r  es t imates ,  on 

the Pioneer I V  o r b i t :  

Per ihe l ion  ( c l o s e s t  po in t  t o  the sun), March 18, 1959, a t  

9 a.m. EST, 91,720,000 mi l e s ,  

Speed a t  Per ihe l ion  -- 70,440 miles per  hour ( w i t h  respec t  

t o  t h e  sun). 

Aphelion ( f a r t h e s t  point  from t h e  sun) -- October 8, 1959, 
a t  8 p.m.  EST, 107,951,000 miles .  

Speed a t  aphelion -- 59,848 miles pe r  hour (with r e spec t  

t o  t h e  sun) .  

Period of o r b i t  around t h e  Sun -- 406.95 days,  

Average speed i n  sun o r b i t  -- 65,144 miles  per  hour ( w i t h  

respec t  t o  t h e  sun) .  

Distance i n s i d e  the  average e a r t h  o r b i t  a t  pe r ihe l ion  -- 
1,236,000 mi l e s ,  

Distance ou t s ide  t h e  average e a r t h  o r b i t  a t  aphelion -- 
14,995,000 miles. 
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For comparative purposes, here is the heliocentric 

of the Russian Mechta, launched into heliocentric orbit 

o r b i t  

January 2, 1959: 

Perihelion -- January 14, 1959, 91,100,000 miles. 
Aphelion -- August  21, 1959, 120,OOO,OOO miles. 

Period of orbit -- 443 days. 

Average speed of Mechta in sun orbit -- 63,100 miles per 
hour (with respect to sun), 

- END - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASPINGTQN 2 5 ,  D, C. 

BACKGROUND INFORMAT ION 
1,5-MILLION-POUND SINGLE CHAMBER ENGINE 

Langley Research Center ,  Va, October 12- Shor t ly  after NASA began operat ions,  

i t s  propuls ion s c i e n t i s t s  i n i t i a t e d  a long lead-time program t o  develop the 

l a r g e s t  booster  i n  the Nat ional  Space Vehicle Program, Like smaller  boos t e r s ,  

i t  is i n  keeping with t h e  p r i n c i p l e  of mul t ip l e  use of o the r  rocket  engines for  

its upper s t a g e s ,  but one new engine is requi red ,  

On October 12 ,  1958, less  than two weeks after i t  became ope ra t iona l ,  NASA 

i n v i t e d  bids from major a i r c r a f t  con t r ac to r s  f o r  a one- t o  one-and-a-half mi l l i on  

pound t h r u s t  s i n g l e  chamber engine,  A con t rac t  was awarded Rocketdpne Divis ion 

of North American Aviat ion on January 9 ,  1959, f o r  a $102 mi l l i on  four -  t o  s ix -  

year development program, 

Although another space veh ic l e  under development is  designed t o  achieve 

1.5 mi l l i on  pounds t h r u s t  by c l u s t e r i n g  e x i s t i n g  ICBM and IRBM boos te r s ,  t h i s  

engine would produce a t h r u s t  far g r e a t e r  than any o the r  s i n g l e  chamber engine 

i n  t h e  n a t i o n a l  booster  program, 

be c l u s t e r e d  to provide a veh ic l e  of at least 6 mi l l i on  pounds t h r u s t  to  accomplish 

And seve ra l  of the  s i n g l e  chamber engines can 

advanced space missions where payloads of seve ra l  tons  are requi red ,  

The b i g  s i n g l e  chamber engine under development is the conventional chemical 

type  using kerosene and l i q u i d  oxygen which are pumped i n t o  the  combustion chamber 

a t  almost three tons per second, Combustion w i l l  genera te  temperatures of more 

than  5500° P. 

The l o S  m i l l i o n  pound t h r u s t  s i n g l e  chamber engine s t i l l  is i n  e a r l y  s t a g e s  

of development but the f u e l  i n j e c t o r  has been tested i n  excess  of one mi l l i on  

pounds t h r u s t  

I n  cooperkt ion w i t h  the A i r  Force,  t es t  f a c i l i t i e s  w i l l  be used a t  Edwards 

A i r  Force Base i n  the Mojave Desert, C a l i f o r n i a ,  One tes t  s t and  w i l l  be i n  use 
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) a r l y  next year on t h i s  p ro jec t  and cons t ruc t ion  on another s t and  w i l l  begin soon. 

NASA propuls ion s c i e n t i s t s  envis ion using a space vehic le  powered by  a c l u s t e r  

' of these powerful engines as a heavy duty t ruck  i n  space, Its tremendous t h r u s t  

would enable  i t  to  put i n t o  o r b i t  a 150,000 pound space laboratory-- about t he  

s i z e  of a small house- f o r  detailed experiments i n  a space environment, And w i t h  

t h i s  veh ic l e  a manned lunar  landing and r e t u r n  first w i l l  become poss ib l e ,  

T h i s  veh ic l e ,  sometimes c a l l e d  NOVA, would have to be erected on i t s  

launching pad, Its number of s t a g e s ,  b u i l t  on t o p  of a f i r s t  s t age  made up of 

s i x  1,s m i l l i o n  pound t h r u s t  engines ,  would depend on its s p e c i f i c  mission, I t  

would s t and  about as t a l l  a s  a twenty s t o r y  bui ld ing  and weigh more than s i x  

m i l l i o n  pounds a t  take-sff. 

For a manned lunar  expedi t ion and r e t u r n ,  a f i v e -  or s ix-s tage  vehic le  would 

be used. The t r i p ,  l a s t i n g  about two-and-a-half days,  would  put  two men on the  

s u r f a c e  of t he  moon i n  a three-ton space capsule  containing t h e i r  l i f e  support  

system, The capsule  would be d i r e c t e d  to  a selected landing spot  on the moon b y  

a beacon rocket  landed e a r l i e r  i n  the areao 

S c i e n t i s t s  be l i eve  it would take the f irst  three s t a g e s  of t he  vehic le  t o  

provide s u f f i c i e n t  ve loc i ty  for t he  lunar  tr ip--  t h e  f irst  two using t he  1 - 5  

m i l l i o n  pound t h r u s t  engine i n  c lus te r ,  The th i rd  s t a g e  would be f u e l e d  by high- 

energy p rope l l an t s  as would the f o u r t h  which would provide retro t h r u s t  f o r  a 

s o f t  landing on the lunar  su r face ,  

On t h e  moon, the t w o  men would have about 12 days i n  which to  c a r r y  out 

s c i e n t i f i c  experiments u n t i l  astronomical cond i t ions  are r i g h t  for the i r  r e t u r n  

t r i p ,  To r e t u r n ,  they would f i r e  the  f i f t h  stage rocket using t he  burned out 

f o u r t h  s t a g e  as a launching platform.  
i 

The f i r i n g  would boost t he i r  capsule  ou t  of t he  g r a v i t a t i o n a l  p u l l  of the 

moon and on i ts ,  way back to  e a r t h ,  A s i x t h  s t age  poss ib ly  would be used to  slow 
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\own the rocket on its approach to earth before huge parachutes were deployed for 

' a landing, 

r )  

NASA scientists believe it will take four or five years to complete develop- 

ment of the 1,s million pound thrust single chamber engine. 

a vehicle employing these engines in cluster is expected to take another two or 

three years, 

The construction of 

October 12, $959 



NATIONAL AERONAVTICS AND SPACE ADMINISTRATION 
WASHINGTON 25, D. C ,  

BACKGROUND INFORMATION 
X-15 RESEARCH AIRPLANE 

Langley Research Center ,  Va., October 1%- The X-15 is the  most advanced 

researcb  a i rp l ane  i n  t h e  h i s t o r y  of aeronaut ics ,  Sometime wi th in  the  next two 

years  i t  w i l l  c a r r y  i ts  p i l o t  out beyond the e a r t h P s  e f f e c t i v e  'atmosphere a t  

speeds never before approached b y  a p i l o t e d  a i t c r a f t ,  

Sponsored j o i n t l y  by the U.S. A i r  Force,  the  National Aeronautics and Space 

Adminis t ra t ion,  and the  U.S. Navy, t h e  X-15 pro jec t  has  drawn upon the  know-how 

of s c i e n t i s t s  and engineers  i n  both Government and industry.  

I n  1952, foresee ing  the necess i ty  of space f l i g h t  research ,  t h e  Nat ional  

Advisory Committee f o r  Aeronautics ( t h e  predecessor of the  NASA) inaugurated 

- in-house s t u d i e s  of the  problems which would have to  be solved before  manned 

space f l i g h t  could be f e a s i b l e ,  Two years  l a t e r ,  NACA had pin-pointed these 

problem a r e a s  through aerodynamic s t u d i e s  inc luding  wind tunnel t e s t s ,  and had 

e s t ab l i shed  prel iminary s p e c i f i c a t i o n s  for an a i rp l ane  best s u i t e d  a s  a research  

veh ic l e  for s t u d i e s  of aerodynamic hea t ing ,  s t a b i l i t y  and con t ro l ,  and p i l o t  

r eac t ion  a t  hypersonic speeds and a t  a l t i t u d e s  up to 100 miles, 

The r e s u l t  is the X-15, b u i l t  by North American Aviat ion,  Inc . ,  and powered 

by the XLR-99, t h i s  n a t i o n d s  most advanced a i rp l ane  rocket engine,  manufactured 

by Reaction Motors Division of Thiokol Chemical Corp. 

O f  t he  th ree  planes t o  be b u i l t ,  t w o  have already been de l ive red  to  Edwards 

A i r  Force Base, C a l i f o r n i a ,  adjacent t o  NASA's F l i g h t  Research Center ,  where 

con t r ac to r  demonstration f l i g h t s  a r e  now underway. 

XLR-99 engines t h i s  f a l l ,  t he  e a r l y  powered f l i g h t s  of the  X-15 make use of a 

Pending de l ive ry  of the  

combination of two RMD X L R - 1 1  rocket  motors ( t h e  same used i n  the X - 1  research  

plane)  t o t a l i n g  16,000 pounds of t h r u s t ,  The XLR-99 w i l l  be capable of producing 
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dore than 50,000 pounds of t h r u s t ,  and speeds over 3,600 miles per  hour. 

After the  cont rac tor  demonstration f l i g h t s ,  the  X-15 w i l l  be turned over 

t o  t h e  Government f o r  an NASA-conducted research  f l i g h t  tes t  program. This  

phase of t h e  program is a l s o  a cooperat ive e f f o r t .  The X - 1 5  t e s t  p i l o t  pool w i l l  

cons i s t  of s p e c i a l l y  t r a ined  NASA, A i r  Force,  and Naval av ia to r s .  The A i r  Force 

w i l l .  a s s i s t  i n  funding t h e  research  f l i g h t  program. 

Following a ca re fu l ly  pre-arranged f l i g h t  p lan ,  the  p l a n e g s  performance w i l l  

be gradual ly  increased u n t i l  i t  reaches maximum capab i l i t y .  Tracking and te lemetry 

recording equipment has  been i n s t a l l e d  under t h e  supervis ion of  the NASA from 

Wendover A i r  Force Base, Utah, to Edwards, along the  485-mile rou te  over which 

the X-15 w i l l  f l y .  The plane w i l l  be heavi ly  instrumented so t ha t  engineers  and 

technic ians  on the  ground w i l l  be ab le  to  monitor the  e f f e c t s  of high a l t i t u d e s  

_ _  and speeds on the  a i r c r a f t ' s  s t r u c t u r e  and performance, I n  add i t ion ,  s p e c i a l  

instrumentat ion w i l l  r ecord  the p i l o t a s  phys io logica l  r eac t ions ,  

The X-15 is not equipped wi th  conventional takeoff  and landing gear .  I t  is 

c a r r i e d  t o  38,000 f e e t  by a modified B-52, dropped, and then i t  cont inues in  

f l i g h t  under i t s  own rocket  power, The plane lands on s k i d s ,  

The socket  power p l a n t ,  f u e l e d  w i t h  l i q u i d  oxygen and l i Q u i d  ammonia, has 

a maximum burning t i m e  a l i t t l e  under f o u r  minutes. I n  a f l i g h t  t o  the  edge of 

space and back, which w i l l  take l e s s  than  30 minutes,  the  major por t ion  w i l l  be 

unpowered or g l i d i n g  f l i g h t ,  similar t o  a b a l l i s t i c  t r a j e c t o r y ,  

The p i l o t  w i l l  fly a programmed f l i g h t  path,  Angle and r a t e  of climb during 

powered f l i g h t  w i l l  determine the  t r a j e c t o r y & ,  After  engine burnout,  the  plane 

is committed to  i t s  course,  Above an a l t i t u d e  of about 30 miles  the  X-15's 

c o n t r o l  su r f aces  w i l l  no longer be e f f e c t i v e .  

proper b a l l i s t i c  a t t i t u d e  by ac t iva t ing  small c o n t f o l  rocke t s  i n  t h e  nose and 

wings, A i rc ra f t  a t t i t u d e  is extremely important during t h e  f l i g h t ,  e spec ia l ly  

while the  plane 4s re-enter ing the atmosphere and aerodynamic bea t ing  can become 

However, the  p i l o t  can maintain 
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x i t i c a l .  Once in the atmosphere, the pilot will land the plane using conven- 

t i o n a l  con t ro l s ,  

Each f l i g h t  of t he  X-15 during t h e  research  program w i l l  provide s c i e n t i f i c  

information appl icable  both to  aerodynamics and space f l i g h t .  Speed and a l t i t u d e  
< 

records presumably w i l l  be broken, but only after a gradual  build-up program and 

only as a co ro l l a ry  t o  s c i e n t i f i c  research,  

What are some of the  a reas  for which t h e  X-15 w i l l  provide research infor-  

mation? 

---Aerodynamic heat ing,  I t  is  a n t i c i p a t e d  t h a t  the a i r c r a f t  w i l l  encounter 

temperatures up t o  1,200 degrees Po How w i l l  t h i s  e f f e c t  t he  Ineonel X a i r f rame;  

how much and a t  what r a t e  w i l l  heat t r a n s f e r  from one sec t ion  of the  plane to 

another? 

---Aircraft con t ro l  and s t a b i l i t y .  How w i l l  an a i r c r a f t  perform and how 

w i l l  i t  handle under acce le ra t ions  and dece le ra t ions  up t o  the order of 7 G a s ?  

---Exit and re-entry da ta ,  This  research  information w i l l  f i g u r e  importantly 

i n  a l l  f u t u r e  manned space veh ic l e s  which must guarantee s a f e  passage both i n  and 

out  o f  the earthOs heavy blanket  of atmosphere, 

---Physiological and psychological human reac t ion ,  The X-15 p i l o t  w i l l  be 

subjec ted  to  the  longest  per iod of weight lessness  ye t  encountered, something on 

the  order  of  f i v e  minutes, 

w i l l  be about seven times h i s  own weight. 

The f o r c e  on h i s  body during the  re-entry maneuver 

A t  hypersonic speeds and at extremely 

h i g h  a l t i t u d e s ,  p i l o t  r eac t ion  must  be s w i f t  and su re ,  

Research information r e s u l t i n g  from t h e  X-15 program w i l l  be made ava i l ab le  

t o  indus t ry  and t o  the  m i l i t a r y  se rv ices  both i n  a s e r i e s  of major conferences and 

by means of t echn ica l  r epor t s ,  

The X-15 is the l a t e s t  i n  a series of research  a i r p l a n e s ,  developed through 

t h e  resources  of Government and industry.  

f r o n t i e r s  of f l i g h t  include the  X-1  series, t h e  D-558, X-4 ,  X-5 ,  X-3, and X-2. 

October 12 ,  1959 

These planes which have pushed back the  

- - ~  I - - -___I-  ___I-_- -~ - *_ - - .  - - ~ - - -  -I  I_ _l"____l__ _ _  ___ 



IMMEDIATE RELEASE October 21, 1959 

James C, Hagerty, Press Secretary to the President 

THE WHITE HOUSE 
(Augusta, Georgia) 

STATEMENT BY THE PRESDENT - . -- 
To strengthen the national space effort and provide for America's 
changing requirements in this field, I have concluded that the 
Army Ballistic Missiles Agency can best serve the national inter- 
es t  as an integral part  of the Nations1 Aeronautics and Space 
Administration, The Army Ballistic Missiles Agency team ha8 
demonstrated its intense dedication in this field and has shown 
its high technical proficiency through splendid accomplishments 
under Army aegis. 

The contemplated transfer provides new opportunity for them to 
contribute their special capabilities directly to the expanding 
civilian space programo 

A s  part  of this action, the development of "super-Looc3ter!' space 
vehicles wil l  be consolidated in the National Aeronautics and 
Space Administration, under the immediate direction of this team. 
I have directed that this program be vigorously pressed forwardo 

The specific plan and details involved ia this transfer, including 
provision for continuation of military missile programs now 
assigned to the Army Ballistic Missiks Agency, will  be ready 
to lay before the Congress when it reconveneso 

# # # # # #  
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Sta tmef i t  f o r  t h e  Press  by 

D r .  2 .  Kei2h Gle:xa,r,, Admicistrator 

11 - be l i eve  $he PresidzztPs ac t ioE today announcing h i s  i n t e n t i m  

2: +,rar,sf'er t h e  Developmerb Operations Divis ion o f  t h e  Army B a l l i s t i c  

Mfsslie Ag-er.sy t o  NASA i s  i n  t h e  best i n t e r e s t  of t h e  na t ion .  It 

wfll csvrtribute t o  t h e  s t r eng the r ing  of t h e  n a t i o n a l  space program. 

:he Presid22t's ac t ior ,  f t l r t he r  c l a r i f i e s  t h e  management organize t ion  

af t'ze n a t i o n ' s  space 3mgrarn, w i t h  NASA now assuming respons ib i l f t ,y  

for t h e  developmer,t of space boos te r  veh ic l e  systems of high thrust -- 
$be fiel-3 of d m i r a z t  i z t e r e s t  t9 t h e  personnel of the Developme2t 

Qp,~at50ns D i t i s i . - u : .  3f ABMA. 

''We a t  NASA feel it  most fortuzzate t h a t  this Division w f l l  

YE an ii:xegrsL ~ s r t  of  c u r  organiza t ion ,  The s c i e n t i s t s  and 

e~-g:.xeers o f  ABMA P.ZLI:Z eamed a worldwide r epu ta t ion  for exeel leme 

-:yq - -.. ??-e:~ f i e l d  ari.?. have become a na t iona l  a s s e t .  

"Daxring %he past  year,  ABMA cont r ibu t ions  to NASA space prc- 

g r m s  have bes-9 ckarac te r ized  by dedicated teamwork and c o r d i a l  

r s l a t i o i s h i y s .  I I m k  forward t9 t h i s  new r e l a t i o n s h i p  w i t h  r e a l  

"Wit;?~;ic a few days a team of s p e c i a l i s t s  w i l l  begin working 

wj.;tk; t h e i r  c o u r t e r p ~ t s  i n  t h e  A r m y  and o t h e r  Federal  agencies to 
. wz~rk o u t  t,he S e f a i l s  r - f  the  t r a n s f e r .  I 1  

- END - 



i 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASMINOTON 25, 0. C. 

RELEASE NO, 59-237 
EX 3-3260 
Ext. 6325 

FOR RELEASE 
AFTER LAUNCH 

OCT 28 1959 

NASA 100-FOOT SPHERE TEST LAUNCH 
8 

The National Aeronautics and Space Administration today 

launched a test vehicle carrying a 100-foot diameter inflatable 

sphere on a sub-orbital flight over the Atlantic Ocean. 

Today's firing, held at5:4b~-~)(EDT from the Wallops 

Station, Va., launch site, was designed t o  test: 

- Ejection and inflation processes of the 100-foot 
sphere in the space environment. The size of the 

sphere makes it impossible to test it in a ground 

facility. 

- Operation of the solid propellant third stage of the 
Delta vehicle under development in NASA's space 

vehicle program, 

The vehicle boosted the sphere to an altitude of about 

Ab-0 miles. It traveled set Q miles east across the 

Atlantic . 
Today's launch was by a two-stage vehicle which stood 

32% feet high and weighed five and one-half tons at take-off. 

It produced an i n i t i a l  t h r u s t  of 130,000 pounds, 

The first stage was one Sergeant s o l i d  rocket with two 
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Recruit  assist rocke ts  to increase  i n i t i a l  t h r u s t .  The second 

s tage ,  o r i g i n a l l y  developed f o r  Vanguard, was an Allegany 

B a l l i s t i c s  Laboratory X-248 s o l i d  rocke t  which w i l l  be t h e  

t h i r d  s t a g e  f o r  the Delta veh ic l e ,  

The Del ta  w i l l  use a Thor IRBM first  stage and an Aerojet-  

General l i q u i d  p rope l l an t  second stage which has been used i n  

t h e  Vanguard and Thor-Able vehic les .  

con t r ac t  t o  Douglas A i r c r a f t  Company, the Del ta  i s  scheduled 

t o  begin a v a r i e t y  of s a t e l l i t e  and space probe missions for 

NASA next year ,  Among i t s  missions w i l l  be i n J e c t i o n  i n t o  

orbit of a 100-foot i n f l a t a b l e  sphere as a pass ive  communi- 

ca t ions  s a t e l l i t e .  

Under development by 

The sphere was made of mylar p l a s t i c  coated w i t h  aluminum 

half a m i l  t h i c k  (ha l f  of one thousandth of an inch) .  

weighed about 130 pounds. The aluminum provided a high degree 

o f  r e f l e c t i v i t y  o f  l i g h t  and r a d i o  s i g n a l s ,  

It 

A t  launch the sphere was fo lded  i n t o  a round magnesium 

conta iner  26s inches i n  diameter. 

weighed 190 pounds a 

The complete payload package 

After  e j e c t i o n  from the container ,  i n f l a t i o n  of t h e  sphere 

was begun by r e s i d u a l  a i r  i n s i d e  it. I n f l a t i o n  was completed 

when four pounds o f  water, released from two p l a s t i c  bags, 

vaporized and f u l l y  i n f l a t e d  the 523,598 cubic  f o o t  sphere,  

The payload d i d  not carry a beaeon t r a n s m i t t e r  for t r ack ing  

but a te lemet ry  t r a n s m i t t e r  repor ted  vehicle  performance t o  

ground stat ions  at Wallops. 
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The 100-foot sphere was conceived by Langley's Space, 

Vehicle Group headed by William J. OfSullivan Jr. The 

vehicle was developed by Langley's Pilotless Aircraft Research 

Division. Project engineer was Norman I;. Crabill of PARD. 

Leonard Jaffe of NASA Headquarters is chief' of communications 

satellite programs. 

-END- 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHROTON 2% D.C. FOR RELEASE P.M1s 
Wed., Oct. 28, 1959 

Address by T. Keith Glennan 

Administrator 

National Aeronautics and Space Administration 

before 

The American Bankers Association 

Miami Beach, Florida, October 28, 1959 
+** 

It isn't an everyday occurrence for me to have the leaders of 

the American banking profession as interested listeners. For half 
an h o u r  or SO, I intend to take full advantage of the opportunity. 

I know that this audience is composed of men and women who are 

realists. At the same time, you must be dreamers 0- practical 

dreamers -- that is to say, people who by insight and training are 
able  to assess both the facts and the implications of current situ- 

a t ions .  Your assessments lead you to supply or withhold the impor- 

tant financial resaurces that are required to develop the promises 

des*:ribea by the few in a dynamic, living actuality for the many. 

T'o the vision, wisdom, and faith of the banking community, the 

United States owes, in nc small measure, the force and greatness of 

its culture and power. 

You want fac ts ,  and I want t o  give you the facts, as I know 
them, abou% the NatLonal Space Program. 

hope you will have a better picture than you thus far have had of 

our nation's space activities and of our planning for the future. 

When I have finished, I 
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When I have f in i shed ,  I hope you w i l l  have 

an imaginative,  ha rd -h i t t i ng  program being 

concluded tha t  ours is 

planned and prosecuted 

i n  the b e s t  i n t e r e s t s  of present  and f u t u r e  generat ions of our 

people -- and, indeed, of a l l  mankind. 

I n  o rde r  t o  concentrate  our  a t t e n t i o n  on the Nat ional  Space 

Program, I must f i r s t  c l a r i f y  the r e l a t i o n s h i p  between accomplish- 

ments of t h e  Soviet  Union i n  the space f i e l d  and the c a p a b i l i t y  of 

the United S t a t e s  Intermediate  Range B a l l i s t i c  Missile ( I R B M )  and 

I n t e r c o n t i n e n t a l  B a l l i s t i c  Missile (ICBM) mili tary weapons systems. 

The Soviet  space achievements can be c red i t ed  largely t o  t h e i r  use 

of rocket-propulsion devices having s u b s t a n t i a l l y  h igher  t h r u s t  

t han  ours .  T h i s  h ighe r  t h r u s t  c a p a b i l i t y  enables  them t o  c a r r y  

heavy s c i e n t i f i c  payloads -- sensors ,  instrumentat ion,  and communi- 

ca t ions  equipment -- and well-developed guidance equipment neces- 

s a r y  t o  accomplish d i f f i c u l t  space missions.  Our space veh ic l e  

systems are based on rocket  boos te rs  of s u b s t a n t i a l l y  lower th rus t  

than  theirs,  and we simply cannot c a r r y  both heavy payloads and 

highly re l iable  and p r e c i s e  guidance systems on our  space missions.  

You may wel l  ask: How d i d  t h i s  come about? Does it mean tha t  

our  b a l l i s t i c  missiles -- the  same ones which serve  as the b a s i c  

boos te rs  f o r  ou r  space veh ic l e  systems -- are unable to c a r r y  nu- 

c l e a r  warheads of  the required d e s t r u c t i v e  capabi l i ty  t o  t h e i r  

assigned t a r g e t s  wi th  t h e  requi red  accuracy? Is the American pub- 

l i c  being deceived i n  t h i s  matter? 

A s  a basic premise, of course,  b a l l i s t i c  missile rocke ts  must 

be large enough and powerful enough t o  d e l i v e r  the warhead on the 

s e l e c t e d  target.  But there i s  no p a r t i c u l a r  v i r t u e  i n  having one 
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twice as powerful as necessary t o  carry t h e  l a r g e s t ,  heaviest ,  

and most d e s t r u c t i v e  warhead you are prepared t o  employ. In- 

deed, t he  smaller they can be made, t he  less c o s t l y  and more 

r e l i a b l e  they are apt  t o  be. Thus more of them can bc had f o r  

a given sum of money. 

The Russians s tar ted i n t e n s i v e  development of t h e i r  l a r g e  

rocke ts  s h o r t l y  a f t e r  World War 11. It appears tha t ,  with t h e i r  

customary s ingleness  of purpose, they made an e a r l y  dec i s ion  t o  

concent ra te  on rocket-propelled ICBMs as t h e  de l ive ry  system f o r  

the nuc lear  weapons they were developing, A t  t h a t  t i m e ,  our  re -  

l i a n c e  f o r  de l ive ry  of nuc lear  weapons was placed almost wholly 

on the  b i g  bombers of our  S t r a t e g i c  A i r  Command, 

Now i t  is  necessary t o  r e a l i z e  tha t  the  nuc lear  weapons of 

t h e  l a t e  ' f o r t i e s  and very e a r l y  ' f i f t i e s  were very much heavier ,  

more bulky, and much less e f f i c i e n t  i n  t h e i r  use of nuc lear  

ma te r i a l s  than  those developed i n  t h e  e a r l y  mid - ' f i f t i e s  -- say 

i n  the 1952-'4;4 period. 

t h e i r  de l ive ry  systems development e f f o r t s  on t h e  b a l l i s t i c  m i s -  

s i l e  requi red  that  they develop a large rocket  w i t h  very high th rus t  

t o  c a r r y  the heavy weapons then  ava i l ab le .  On t h e  o t h e r  hand, by 

1953 our  AEC l a b o r a t o r i e s  had been so successfu l  i n  t h e i r  e f f o r t s  

t o  improve t h e  e f f i c i e n c y  of our  atomic and hydrogen weapons tha t  

o u r  delayed start  -- i n  tha t  yea r  -- on a crash  b a l l i s t i c  missile 

program made i t  poss ib l e  f o r  us  t o  design our rocke ts  f o r  the 

lower t h r u s t s  requi red  to c a r r y  these more e f f i c i e n t  and much 

l i g h t e r  weapons. Here i s  t h e  r e s u l t ,  s t a t e d  b lun t ly :  Our Thor, 

J u p i t e r ,  and Atlas mis s i l e s ,  all of which a r e  opera t iona l ,  have 

Thus the e a r l y  Soviet  dec is ion  to c e n t e r  

. - ... . . ~  . . . . . -. . - , .. . - , ..~ . . . . -. . . -  . . .  . . . ..._. . _  . . .  



tes t  s tage,should be equally e a t l s f a c t o r y  for I t s  military mis- 

sion, This, gentlemen, i s  an accomplishment of which we can be 

proud e 

Turning now t o  space explora t ion ,  i t  becomes c l e a r  t h a t  our 

l a c k  of need f o r  very high t h r u s t  b a l l i s t i c  missiles to c a r r y  our 

nuc lea r  warheads has played a s t rong  hand aga ins t  us I n  what has 

been termed the competit ion for space wi th  the Soviet  Union. Ac- 

t u a l l y ,  our largest a v a i l a b l e  racket booster ,  the Atlas, i s  de- 

s igned t o  provide approximately half  the estimated th rus t  of t h e  

Soviet  f i rs t -s tage rocket  booster.  To ~OmgOUnd our  problem, we 

can Only now begin t o  use the  A t l a s  as o u r  bas i c  boos te r  rocket  0- 

some t v m  years af ter  the Russians launched Sputnik I, Thus we are 

two years la te  already, and we must f a r  a long time t o  come 0- 

perhaps f o r  as long as three o r  f o u r  years -- continue t o  use the 

Atlas o r  i t s  counterpar t ,  the  Titan,  as the b a s i c  boos te r  for our  

space veh ic l e  systems, 

However, there i s  one real ly  b r i g h t  spot  i n  the p i c tu re .  It 

is possible t o  develop s u i t a b l y  proportior-ed upper steiges t o  r ide 

on t h e  Atlas -- as a first-stage boos te r  -- and thus  very greatly 

Increase  the load-carrying capac i ty  of the t o t a l  veh ic l e  system. 

T h i s  w e  are doing wi th  urgency. I w i l l  say more abwt t h i s  pro- 

gram later.  

No use fu l  purpose would be served by making excuses f o r  t h i s  

s i t u a t i o n .  But it i s  v i t a l  that  our  people understand the f a c t s  

t ha t  confront us. Speeches and nesvspgper a r t ic les  are not going 

t o  provide the greater t h r u s t  needed fbr accurate propuls ion o f  
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heavy payloads into satellite orbits or on deep space trajectories, 

I suspect, however, that if we were able to contain and use as a 

propellant a11 the hot air that has been expended on this subject 

lately, we could have at least one vehicle of really high thrust. 

What we need, and what I believe we now have, is a program of 

rocket booster development which will permit us to overcome these 

handicaps in the reasonably near future so that we can undertake 

the s o r t  of experiments and adventures in space that will satisfy 

our curiosity about the unknown. Our ultimate goal is to explore * 

with both unmanned and manned vehicles the planets and the space 

that separates us from them. While I have already taken a good 

bit of your time discussing rocket boosters, I am going to take 

even more later on. I am not doing this because I an enamoured of 

rockets as such. They are merely the devices that we must use if 

we are to carry out our experimentation and exploration in the 

space environment. They are exceedingly costly, temperamental, 

but necessary common carriers to outer space. 

Now, let me give you a picture of the organization we have 

put together to carry out the National Space Program. 

Just thirteen months ago, the National Aeronautics and Space 

Administration was declared to be in business. Let me hasten to 

emphasize that we are not "just another alphabetical Government 

agency" new-born to add confusion to the Washington scene. 

outset, NASA absorbed the National Advisory Committee for Aero- 
nautics, a highly respected, 43-year-old aeronautical research 

and development organization with rich resources in terms of men, 

experience, and equipment. With this nucleus of nearly 8,000 

At the 
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s c i e n t i s t s ,  engineers ,  and administrative personnel, and labora- 

t o r i e s  such as Langley i n  Virg in ia ,  Lewis i n  Ohio, and Ames i n  

Ca l i fo rn ia ,  NASA was of f  t o  a f l y i n g  start  t h a t  would not have 

been poss ib l e  otherwise.  

NASA i s  new i n  the  sense t ha t  i t s  mission i s  v a s t l y  broader 

than  tha t  of NACA, which was e s s e n t i a l l y  a research  organizat ion.  

NASA has been commissioned by t h e  Pres ident  and Congress t o  d i r e c t  

- a l l  non-mili tary ae ronau t i ca l  and space research  and development. 

I n  addi t ion ,  w e  are i n s t r u c t e d  i n  our  l a w  t o  work c l o s e l y  w i t h  the  

military and do, i n  f a c t ,  make a s i z a b l e  research  con t r ibu t ion  t o  

t h e  m i l i t a r y  a i rc raf t  and m i s s i l e  programs. 

engineers  a re  hard a t  work on problems connected w i t h  a v a r i e t y  of 

military and c i v i l i a n  a i r c r a f t  and with about every m i s s i l e  i n  our  

a r sena l ,  a f ac t  which i s  not  gene ra l ly  appreciated.  

p a r e n t h e t i c a l l y ,  f o r  those who a r e  p a r t i c u l a r l y  i n t e r e s t e d  i n  aero- 

nau t i c s ,  t ha t  we w i l l  continue to devote a s u b s t a n t i a l  f r a c t i o n  of 

our  in-house research  capabi l i ty  t o  so lv ing  t h e  problems of at- 

mospheric f l i g h t  and i n v e s t i g a t i n g  t h e  f e a s i b i l i t y  of supersonic 

t r a n s p o r t s  f o r  t h e  long-range f u t u r e .  

NASA s c i e n t i s t s  and 

May I add, 

A s  you may recall ,  numerous p r o j e c t s  have been t r a n s f e r r e d  

t o  us  from the  military during t h e  past months. I n i t i a l l y ,  we 

acquired t h e  Vanguard team of h ighly  competent s c i e n t i s t s  from 

t h e  Naval Research Laboratory, l a t e r  the s e r v i c e s  of t h e  Jet  Pro- 

puls ion  Laboratory of C a l i f o r n i a  I n s t i t u t e  of Technology, and, 

j u s t  t he  o t h e r  day, a s u b s t a n t i a l  f r a c t i o n  of the A r m y ' s  B a l l i s -  

t i c s  Miss i les  Agency of Huntsv i l le ,  Alabama -- p r i n c i p a l l y  i t s  

Development Operations Divis ion headed by Dr. Wernher von Braun. 



With t h i s  t r a n s f e r  becoming e f f e c t i v e  i n  the  e a r l y  days of t he  

next  s e s s ion  of Congress, our  t o t a l  governmental staff i n  t h i s  

f i e l d  w i l l  number, as of June 30, 1960, more than  14,000 persons.  

The P r e s i d e n t ' s  dec i s ion  t o  transfer the  Huntsv i l le  group t o  

NASA -- sub jec t  t o  Congressional approval -- seems t o  m e  a l o g i c a l  

one. 

government's s c i e n t i s t s  and engineers  who are i n t e r e s t e d  and a c t i v e  

i n  understanding and using the space environment f o r  peaceful  

purposes.  A s  t h e  Pres ident  stated, "The contemplated t r a n s f e r  pro- 

v ides  new opportuni ty  f o r  them t o  con t r ibu te  t h e i r  s p e c i a l  capa- 

b i l i t i e s  d i r e c t l y  t o  t h e  expanding c i v i l i a n  space program." 

It w i l l  put  under one management the great majori ty  of the  

The Huntsv i l le  group w i l l  now have the advantage of working 

more c l o s e l y  with our  o t h e r  l a b o r a t o r i e s  i n  t h e  same f i e ld ,  r a t h e r  

than  opera t ing  as a more or less i s o l a t e d  group. 

b i l i t i e s  w i l l  not  be c u r t a i l e d  or diminished -= i n  f a c t ,  q u i t e  the 

con t r a ry ,  

e n t i t i e s ;  w e  in tend  t o  make f u l l  use of t h e i r  proven c a p a b i l i t i e s  

when they become p a r t  of t h e  NASA team. 

Its responsi-  

We have enjoyed harmonious r e l a t i o n s h i p s  as sepa ra t e  

L e t  me t u r n  now t o  the program w e  have l a i d  out for the s h o r t  

and long-term f u t u r e  as w e  now see it .  

f o r  t h i s  i s  t h e  most f l u i d  of businesses ,  sub jec t  t o  constant  and 

continuing review and eva luqt ion  i n  l i g h t  of f as t -breakinc develop- 

I emphasize t h e  word - now 

ments. 

The major components of our  National Space Program a r e  as 

f O l l O W S  : 

F i r s t :  Manned f l i g h t  i n  space, of which P ro jec t  Mercury i s  

t h e  f i rs t  s t e p .  About 15 percent of our  e f f o r t ,  measured i n  1960 
7 ,  . 
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budget d o l l a r s  i s  being expended on t h i s  p r o j e c t .  

Second: S c i e n t i f i c  explora t ion  of t h e  upper atmosphere and 

o u t e r  space r ep resen t s  about 15 percent  of our  1960 budget d o l l a r s .  

Our search f o r  new knowledge w i l l  involve us i n  many s a t e l l i t e  and 

deep space missions.  For t h e  present  and immediate f u t u r e  these  

w i l l  be  c a r r i e d  out wi th  t h e  space systems of  r e l a t i v e l y  small  

capac i ty  now ava i l ab le  to us .  A s  new vehic le  developments come 

i n t o  use -- and I w i l l  descr ibe  the  space veh ic l e  development pro- 

gram l a t e r  i n  t h i s  paper -- we w i l l  undertake an extended s e r i e s  

of l u n a r  missions and i n t e r p l a n e t a r y  and p lane tary  experiments.  

These missions w i l l  l e ad  u l t i m a t e l y  t o  manned explora t ion  of o u t e r  

space, the Moon, and, hopefully,  of t h e  p l ane t s  -- although these  

l a t t e r  e x p l o i t s  are a long way o f f ,  as I see i t .  
+ 

Some of these  bas i c  experiments w i l l  be made i n  areas of 

s c i e n t i f i c  i n t e r e s t  t h a t  should r e s u l t ,  u l t imate ly ,  i n  u se fu l  

opera t ing  systems f o r  c i v i l i a n  app l i ca t ions  and, i n  some cases,  

f o r  mi l i t a ry  use as well .  Most o f t e n  mentioned i n  t h i s  category 

a r e  t h e  meteorological and communications f i e l d s ;  we have a c t i v e  

programs i n  both.  

Thi rd :  The Nat ional  Space Vehicle Program. Recognizing 

e a r l y  i n  our ex i s t ence  that  propuls ion was t o  prove a r e a l  l i m i t -  

ing f a c t o r  i n  our a b i l i t y  to ge t  ahead with our task, w e  es tab-  

l i s h e d  a space veh ic l e  program with t h e  following guiding p r inc i -  

p l e s :  

a )  The space program requ i r e s  t h e  development of a l i m i t e d  

s e r i e s  of new space f l i g h t  veh ic l e s  having increased payload 

c a p a b i l i t i e s  f o r  successive per iods of u s e ,  
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b )  These new veh ic l e  types,  when f i t t e d  w i t h  t h e  payload 

and guidance appropr ia te  t o  a mission, must se rve  f o r  most of the 

space missions planned f o r  t he  f u t u r e .  

c )  R e l i a b i l i t y  must be increased through the continuing use 

of a given space veh ic l e  design f o r  a m a x i m u m  v a r i e t y  of payloads 

and missions.  

A s  an all-purpose,  r e l a t i v e l y  inexpensive space veh ic l e  sys- 

tem, we have developed w i t h  very s u b s t a n t i a l  a s s i s t a n c e  from indus- 

try, a so l id-propel lan t ,  four-s tage vehic le  known as the  Scout. 

It should be capable of p lac ing  a payload of 200 t o  250 pounds 

into a 300-mile o r b i t  ( a  convenient o r b i t a l  he ight  t o  use i n  

comparing propuls ion systems) with a l i m i t e d  p rec i s ion  and a t  a 

launch cos t  of $500,000 t o  $600,000. I n  var ious  configurat ions,  

t h e  Scout w i l l  be  used as a v e r t i c a l  sounding rocket  o r  as a 

s a t e l l i t e  launching veh ic l e ,  Military i n t e r e s t  i n  t h i s  veh ic l e  

f o r  research purposes i s  q u i t e  high, 

I n  the next  l a r g e r  category, we have a number of veh ic l e  

systems being used o r  planned f o r  use i n  the immediate f u t u r e  

as we move toward a s i n g l e  IRBM-based veh ic l e .  These veh ic l e  

systems now c a r r y  from 75 t o  300 pounds, 

1960, t h e r e  should be ava i l ab le  the preferred veh ic l e  system i n  

t h i s  c l a s s .  It should be able t o  p lace  1,200 pounds i n  a 300- 

mile o r b i t ,  

By the  early f a l l  of 

Then, i n  t h e  Atlas-based systems, NASA i s  developing two 

vehic les :  t h e  Vega and the  Centaur. The first i s  an optimized 

use of the Atlas wi th  the  upper s t ages  burning conventional 

l i q u i d  p rope l l an t s  -- kerosene as the  f u e l  wi th  l i q u i d  oxygen 
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a s  t h e  oxidant.  

f o r  i n i t i a l  f l i g h t s  e a r l y  i n  1961, Vega w i l l  p lace  4,800 

pounds i n  a 300-mile o r b i t  and 1000 pounds i n t o  a deep space 

t r a j e c t o r y ;  

the Moon and beyond. 

s e t  back by the  shortages r e s u l t i n g  from t h e  s teel  s t r i k e .  

I n  i t s  three-s tage  version, which should be ready 

t h a t  is ,  a sho t  intended t o  propel t h e  payload t o  

This  program, unfortunately,  i s  now being 

The Centaur w i l l  be the f i r s t  system t o  include upper stages 

using l i q u i d  hydrogen a s  a high energy f u e l .  It w i l l  employ an 

Atlas a s  a f i r s t - s t a g e  boos te r  and w i l l  be capable of launching 

8,000 pounds i n t o  a 300-mile o r b i t  o r  2,300 pounds i n t o  a deep 

space t r a j e c t o r y .  Much remains t o  be known about the behavior 

and s to rage  of l i q u i d  hydrogen i n  a weight less  condi t ion  i n  a hard 

vacuum. 

use it a s  a replacement f o r  the  Vega vehic le  i f  i t  proves sat is-  

f ac  t o r y  . 

But we have high hopes f o r  t h i s  system and might w e l l  

A s  t h e  s i t u a t i o n  s tands  now, it i s  r e a s o n a b l y > c e r t a i n  t h a t  i n  

e a r l y  1961 t h e  Vega w i l l  be t h e  f irst  of  our  space-vehicle systems 

capable of matching the performance demonstrated by t h e  Russians 

more than  a yea r  ago. 

improving t h e i r  systems during t h i s  same period. 

And I have no doubt t h a t  t h e  Russians w i l l  be 
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Final ly ,  we come t o  t he  Saturn and i t s  derivatives,  which 

will be able to loft 30,000 pounds t o  the 300-mile orbit initial- 

ly, and more than 200,000 pounds in the later versions. 

w i l l  not be available f o r  use until the 1964-65 period unless we 

have much better luck than we have any right t o  expect. 

These 

While a l l  this effort -- representing about 25 percent of 
our budget dollam ir, Fiscal Year 1960 -- is going forward, we 
will be carrying out many experiments using the less efficient 

vehicles assembled from existing rocket units, mostly those based 

on the Thor I F E M  as a first stage. 

The fourth major segment of our program is that of support- 

i n g  research and advanced technological development and the manage- 

ment of our research and development activities, both in-house 

and under contract. While much of this work is carried out Ln 

our own research cent,ers, we do support advanced component de- 

velopment thrsQgh corzr,ract,s with industry. A little more than 

25 percent of r,zr budget dollars are used in this category, 

Fima,lly, 18 to 2'3 percent of our budget provides f o r  OUP E- 

search f ac i2 f t i e s  mfi a worl9-wide tracking and data-acquisitix 

nietwork. 

Operathg in Fiscal Year 1960 a t  a budgetary level. of $531 

million, sie \:ill speE3 about 70 percent of those dollars with 

ffidilstry or with other contractors. 

I have taken your time to give this condensed picture of? 

t h e  i r r p o r t m t  segxents of our natioral space program because 1 

believe it to bt? sm.n5Iy concefved, well-planned and designed 

t o  bping us useful. r e s u l z s .  It is not a half-hearted appmxi: 

.- .. ... ."... . ._ .. . . . - .  I __ ~ - . ^- . . . , ,~  . , . 
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t o  t h i s  e x c i t i n g  new f i e l d ,  

r e a c t i o n  t o  t h e  Russian program o r  an attempt t o  outguess i t .  

It rep resen t s  ou r  b e s t  e f fo r t s  t o  make the most out of the capa- 

b i l i t i e s  we now possess while we d r i v e  ahead t o  inc rease  our pro- 

pu l s ive  t h r u s t  a t  t h e  ear l ies t  poss ib l e  time. 

It i s  our  own program -- not  a 

Many c r i t i c s  seem determined to cast the U.S. space program 

s o l e l y  i n  a competit ive r e l a t i o n s h i p  w i t h  that of the Soviet  Uniori., 

To an extent ,  t h i s  r i v a l r y  i s  important and s i g n i f i c a n t .  A s  I 

have said before ,  w e  cannot be a leader i n  a r ace  i f  we continue 

t o  run second, 

But i t  i s  my b e l i e f  t h a t  man would now be engaging i n  the 

approaches t o  space exp lo ra t ion  even if there were no technolog- 

i c a l  r i v a l r y  between t h e  Communists and the Free World -- although 

the e f f o r t  c e r t a i n l y  would n o t  be as great nor  the pace as 

press ing ,  Science arid technology have reached the s t age  where t h e  

next  l o g i c a l  s t e p  i s  outward. A s  Mark Twain quoted an o l d  

Miss i ss ippi  River p i l o t  on a great t echn ica l  advance of another  
day: ''When ft's steamboat time, you steamboat. I 1  

I I  Now i t  i s  "space t h e .  

I a m  convineed that space explora t ion  w i l l  r e t u r n  t o  t h e  

economy many dividends which a t  t h i s  stage we can envis ion  only 

dimly, I have mentioned the meteorological and communications 

systems which many of us  be l i eve  w i l l  r e t u r n  very real economic 

b e n e f i t s  to t h e  economy i n  the  foreseeable  fu tu re .  Others that  

c a n  l o g i c a l l y  be expected include: app l i ca t ion  of space-vehicle 

i n e r t i a l  guidance 60 a i r c r a f t ;  adapta t ion  of data-processing sys- 

tems used i n  space experiments t o  commercial and indus t r ia l .  ends; 
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u t i l i z a t i o n  Or high-temperature,  high-strength a l l o y s  LOor indus- 

t r i a l  products;  and, of course,  adapta t ion  of the  super-miniatur- 

i z a t i o n  techniques -- necessary t o  make space payloads compact -- 
t o  provide much smaller,  l i g h t e r ,  and more e f f i c i e n t  oi ' f ice,  

p l an t ,  and home appl iances  of many kinds.  

T h i s  "feed-back" i n t o  t h e  economy may eventua l ly  be worth 

many times over a l l  t h e  funds we spend on space.  It i s  from t h i s  

s tandpoint ,  a s  well  as for cons idera t ions  of n a t i o n a l  defense and 

p res t ige ,  that  iJe should measure the value of space research  and 

development. 

I n  c losing,  may I repea t  tha t  the National Space Program i s  

making good, sound progress .  It w i l l  continue to progress  a t  an 

acce le ra t ing  pace. We do not in tend  to whine o r  grow h y s t e r i c a l  

every time the  Russians score.  We do not in tend  to rush pel l -mel l  

i n t o  makeshift space "spec taculars"  i n  hopes of topping each 

Soviet  space success.  But I can assure  you t h a t  we do not in tend  

f o r  long to run second i n  any phase of space explora t ion .  

Time i s  t h e  key element, and i n  t i m e  t h e  United S t a t e s  will 

p r e v a i l  over t h e  present  chal lenge i n  space as i t  has over  o t h e r  

equal ly  harsh chal lenges i n  t h e  p a s t .  
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SPECIAL MErYlO TO EDITORS 

Our t y p i s t s  have committed an e r r o r  i n  Release Number 59-243, 

t h e  statement D r ,  T ,  Keith Glennan i s  making before  the  American 

Bankers Association, Miami Beach, F lor ida ,  October 28, 1959, The 

co r rec t ion  s t a r t s  on t h e  bottom of page three ,  the  l a s t  two l i n e s ,  

and continues onto page fou r .  Here i s  how t h i s  p a r t  of t h e  s t a t e -  

ment should read: 

. , . l i g h t e r  weapons, Here i s  t h e  r e s u l t ,  s t a t e d  bluntly: Our I I  

Thor, J u p i t e r  and Atlas  mis s i l e s ,  a l l  o f  which a r e  opera t iona l ,  

have the necessary guidance and t h r u s t  t o  d e l i v e r  nuc lear  weapons 

with the  des i r ed  d e s t r u c t i v e  f o r c e  on m i l i t a r y  t a r g e t s  wherever 

they may be. The Thor  and J u p i t e r ,  i n c i d e n t a l l y ,  have a l ready  
been deployed i n  quan t i ty ,  The T i t an  I C C I I + . .  I 1  

I hope 'chat we have g o t t e n  t h i s  co r rec t ion  t o  you i n  t ime t o  

meet your dead l ines ,  

Herb Rosen 
Deputy Direc tor ,  Off ice  of 
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